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ABSTRACT
Mindfulness and loving-kindness are two concepts with associated meditation
exercises that have been evaluated as part of mindfulness-based treatment approaches
(MBTAs) to improve mental health. A common MBTA, Mindfulness Based Stress
Reduction (MBSR) includes multiple component exercises including mindful breathing
meditation (MBM), and loving-kindness meditation (LKM). The purpose of the present
study was to examine differential effects of MBM and LKM on the proposed process
variables of social connectedness, cognitive fusion and experiential avoidance, present
moment awareness, affect, and compassion for self and others, as well as across
outcomes measures of general anxiety, social anxiety, depression, and wellbeing.
Additionally the study determined if changes in outcomes were predicted by changes in
theoretically related process variables. Differences in, and effects of, previous meditation
experience (PME), treatment integrity (TI), and treatment acceptability (TA) by condition
were also explored. The research design was a randomized controlled trial with four
conditions: MBM, LKM, Combined (MBM and LKM), and Relaxation. The
interventions consisted of a once daily 10-minute audio-assisted exercise, completed for
two weeks. Findings revealed a statistically significant therapeutic effect of time
regardless of condition. Consideration of effect sizes further indicated that MBM and
LKM had greater therapeutic effects than Combined and Relaxation, with therapeutic
differences between conditions ranging from small to large. Results for the total sample
also showed that changes in process variables predicted changes in various outcomes.
Finally, although PME, TI, and TA did not differ between conditions, TA did predict
changes in depression. Implications for future research and practice are discussed.
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INTRODUCTION
Mindfulness Origins
Mindfulness is a concept originally found in teachings of the Buddha and Eastern
religious practice over 2,500 years ago. Mindfulness refers to the cultivation of attention
paired with a receptive attitude, and is introduced as a skill to be cultivated to alleviate
suffering. In Buddhism, according to the Four Noble Truths, the world is never exactly as
one would like it to be, and the clinging to impermanent things (and wishing them not to
change) or avoidance of unpleasant things ultimately causes pain and suffering
(Dhammananada, 1993). Mindfulness is laid out in Buddhist teachings as an integral
skill to be cultivated to alleviate this suffering and reach a state of enlightenment—or
what may be conceptualized as a state of complete mental health to a secular audience.
Alan Watts (1960), a philosopher who popularized Eastern philosophy to Western
audiences, observed that Buddhism and clinical psychology both aimed to alleviate
mental suffering:
If we look deeply into such ways of life as Buddhism . . . we do not find either
philosophy or religion . . . we find something more nearly resembling
psychotherapy. . . The main resemblance between Eastern ways of life and
Western psychotherapy is the concern of both with bringing about changes of
consciousness, changes in our ways of feeling, our own existence, and our
relation to human society and the natural world” (pp. 3-4).
Indeed, in the last several decades, mindfulness has been co-opted by the West, stripped
of religious dogma, and examined as a secular practice for alleviating psychological and
physical suffering (Shapiro, 2009).
Conceptualizing Mindfulness
Mindfulness in the secular Western world has commonly been described as
“paying attention in a particular way: on purpose, in the present moment, and non-
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judgmentally” (Kabat-Zinn, 1994, p. 4). It has been described as a state of consciousness
or being, as a behavior or way of responding to internal or external stimuli, as a trait, and
as a skill. For the purposes of the present research, mindfulness is conceptualized as a
particular way of responding to stimuli (i.e., purposeful, present-moment oriented, and
non-judgmentally), which can be learned like any other skill. One can respond mindfully
to internal stimuli (e.g., carefully and non-judgmentally noticing an itch on one’s nose,
the feeling of sadness, or the presence of the thought “I’m no good at this”). One can also
respond mindfully to external stimuli (e.g., purposefully and non-reactively responding to
an angry comment from a peer, or walking outside in the rain). For the purposes of this
study, mindfulness is therefore synonymous with mindful responding. Thus, if someone is
engaged in mindful breathing, playing a soccer game, or about to engage in a physical
fight, mindful responding refers to intentionally paying attention to the moment-tomoment unfolding of this experience in a non-judgmental way. The immediate effect of
this mode of responding is to bring unconscious thoughts, feelings, and sensations to the
level of conscious awareness. In mindful breathing, this may mean attending to one’s
breath and noting body sensations and thoughts when they arise that distract one from
attending to one’s breath. In a soccer game, it may mean being fully engaged in the game
and responding to any thoughts or body sensations that arise during the game nonjudgmentally, before purposefully returning one’s focus to the game. This is in contrast to
mindless responding, where one might get “lost in thought” and draw focus away from
fully engaging in the game. In an argument, mindful responding may mean paying
attention non-judgmentally to one’s angry thoughts and feelings, making note of one’s
sweaty palms and hot face rather than automatically or mindlessly engaging in an action
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(e.g., swinging a punch) in response to the uncomfortable thoughts and feelings.
Interventions that seek to develop the behavioral skill of mindful responding for
the purposes of improving therapeutic outcomes, such as increasing subjective wellbeing
or decreasing psychological distress, have been called a variety of names, including
mindfulness therapies, mindfulness-based interventions, and mindfulness training. For
the purposes of the present study, this class of interventions will be referred to as
mindfulness-based therapeutic approaches (MBTAs). MBTAs consist of a variety of
different activities and other components, hereafter referred to as exercises, such as
breathing, body scans, yoga, and psycho-education, which are designed to teach, practice,
and hone mindful responding. The purpose of all mindfulness exercises used within
MBTAs is to help clients develop mindfulness skills, also called process skills, which
facilitate changes in valued therapeutic outcomes.
MBTAs in Modern Society
MBTAs are well represented in modern society through both the scientific
psychological literature and popular media. In psychology, MBTAs have been studied
for utility in treating a variety of mental health problems, such as depression, anxiety, and
stress. They have been used with adults, youth, and children, in clinical, non-clinical, and
medical populations. A recent meta-analysis that examined over 200 studies with over
12,000 participants (with either psychological diagnoses such as social anxiety and/or
medical diagnoses contributing to psychological distress such as fibromyalgia) found that
MBTAs were moderately effective in facilitating positive change in therapeutic outcomes
in both wait-list controlled study designs (Hedges’ g = 0.53) and pre-post study designs
(Hedges’ g = 0.55; Khoury et al., 2013). An earlier meta-analysis, also consisting of
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participants with a medical or psychological diagnosis, found similar effects for reducing
depression (Hedges’ g = 0.59) and anxiety (Hedges’ g = 0.63); however, effects became
strong for reducing depression and anxiety when the participants with the medical
diagnoses were excluded from analysis and only those with psychological disorders
remained (Hedges’ g = 0.95 and Hedges’ g = 0.97) and results were maintained through
follow-up (Hofmann, Sawyer, Witt, & Oh, 2010). When compared to other active
treatments (i.e., psychoeducation, supportive therapies, relaxation techniques, and
imagery or suppression techniques), MBTAs had an advantage (Hedges’ g = 0.33) in
facilitating positive therapeutic outcomes (Khoury et al., 2013). Furthermore, MBTAs
were just as effective as cognitive behavioral therapy (CBT), behavioral therapy, or
pharmacological intervention, as there was no significant difference between them in
treating depression or anxiety (Khoury et al., 2013; Kocovski, Fleming, Hawley, Huta, &
Antony, 2013). A systematic review of MBTAs to treat adults with social anxiety
disorder (SAD) found significant reductions in social anxiety symptomology in all nine
studies examined, with a range of effect sizes. However, these approaches were either as
effective or less effective than cognitive-based treatment approaches (Norton, Abbott,
Norberg, & Hunt, 2015).
MBTAs have also become popular for use with children in schools, and research
with this population shows small to medium effect sizes across a variety of valued
outcome domains (Klingbeil et al., 2017; Felver et al., 2015, Zenner et al., 2014,
Zoogman et al., 2014). One meta-analysis found that treatment effects with youth were
small at post-test (Hedges’ g = 0.307) and larger at follow-up (Hedges’ g = 0.453), with
treatment outcomes ranging from decreasing problem behaviors to increasing wellness
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behaviors (Klingbeil et al., 2017). MBTAs have been packaged into complete programs
for adults (e.g., Mindfulness-Based Relapse Prevention; Bowen et al., 2009) and children
(e.g., Mindfulness-Based Cognitive Therapy for Anxious Children; Semple & Lee,
2011). Some are exclusively available to trained professionals (e.g., Mindfulness-Based
Stress Reduction; Kabat-Zinn, 1990), and others are available in the form of educational
curricula (e.g., MindUP; The Hawn Foundation, 2011) or practitioner-friendly treatment
guides (e.g., Learning to Breathe; Broderick, 2013).
MBTAs have also harnessed the attention of mainstream popular media. The topic
was featured on the cover of Time Magazine (Pickert, 2014) and there are best-selling
self-help books available by Jon Kabat-Zinn, such as Wherever You Go, There You Are
(1994), or Full Catastrophe Living (1990). Thích Nhất Hạnh writes from a Buddhist
perspective, and has written over 40 publications on the topic in English, including Peace
is Every Step: The Path of Mindfulness in Everyday Life (1991) and The Miracle of
Mindfulness: An Introduction to the Practice of Meditation (1975). These self-help books
include psychoeducation about MBTAs and include scripts for common mindfulness
exercises such as mindful breathing meditation. MBTAs are present in popular health
research (e.g., in the Huffington Post’s special section on mindfulness: Mindfulness
Research) and in businesses and organizations (e.g., at Google in their “Search Inside
Yourself: Mindfulness-Based Emotional Intelligence” training; Baer, 2014). Although it
is likely that the mainstream embrace of MBTAs has contributed to the development and
empirical testing of MBTAs in psychology, it may have also contributed to several
problems in the development of a scientific understanding of MBTAs.
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Scientific Understanding of MBTAs
The public interest in mindfulness via popular media seems to have disrupted the
usual scientific process for developing a therapeutic approach. Generally, when
developing a scientifically-based treatment, first a specific problem is operationalized.
Then, one draws on theory with basic empirical support to develop treatment strategies
targeted towards alleviating the specific problem. And finally, the treatment strategies are
evaluated for their efficacy in alleviating the problem and the behavior change principles
thought to facilitate the therapeutic effects are tested (see Wilson, 1997). For example,
direct instruction may be considered a therapeutic approach for improving academic or
social skills, comprised of individually validated components or exercises (e.g.,
modeling, repeated practice, and performance feedback). In the development of direct
instruction, each of these components was clearly conceptualized, defined, and tested to
show that they lead to increases in the process skill (e.g., oral reading fluency), which
then leads to improvements in the target outcome (e.g., English grades).
However, the progression of mindfulness research, perhaps due to the public
excitement, took a different path, resulting in critical problems with the development of
its scientific underpinnings. Whole MBTAs were developed, marketed, and empirically
tested as treatment packages prior to validating the theory and behavior change principles
underlying the strategies used in these packages. These treatment packages were tested
on a variety of populations, and found to have therapeutic effects for various problems.
Then, post-hoc, researchers began to try and clarify the behavior-change processes
underlying MBTAs (Bishop, et al. 2004; Hayes & Shenk, 2004) and to hypothesize why
the treatments may be effective for particular problems (Hölzel et al., 2011; Shapiro,
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Carlson, Astin, & Freedman, 2006). Several different theories developed as to why
MBTAs affected behavior change, but they were often different (e.g., consisting of a
different number of primary skills), with some overlapping language and ideas (e.g., the
same concept may be referred to in different theories as attention, present moment
attention, or attention to internal and external stimuli). Often there was a lack of
evidence to show that changes in the behavior change processes resulted in changes in the
outcome variables (Bishop et al., 2004; Hayes & Shenk, 2004; Fletcher & Hayes, 2005).
Additionally, there has yet to be a clear analysis of the individual contribution of
component exercises packaged within MBTAs like MBSR. Some researchers in
psychology suggest that rather than testing treatment packages, as has been done with
MBTAs, researchers should validate and endorse empirically supported principles of
behavior change (Rosen & Davison, 2003), as practical problems may arise from testing
packages without a clear understanding of the contribution of individual components and
their associated processes of behavior change (e.g., ineffective components may be
included that have no therapeutic effects; Wilson, 1997). Thus, it is possible that
contemporary MBTAs include ineffective or superfluous exercises for achieving
particular outcomes.
In addition to the critical issues described above, another problem in the scientific
understanding of MBTAs is that the nature of the construct of mindfulness is not agreed
upon in the literature. First, the broad overarching construct of mindfulness is described
in the literature as a practice, a process, and an outcome, depending on the source. This
lack of clarity at the general construct level perpetuates down to more specific levels of
definition, and thus there have been several attempts to operationally define mindfulness
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(Bishop, et al. 2004; Hayes & Shenk, 2004). Next, there are misconceptions about the
definition of mindfulness at the more specific or behavioral level, across both scientific
application and popular usage in clinical and other applied settings. For example, in
schools mindfulness is sometimes portrayed as simply deep breathing, or staying calm, or
focusing on the soles of the feet (Broderick, 2013; Singh et al., 2007). This has resulted in
practical confusion between the exercises designed to increase mindfulness and the actual
skill or behavior of mindful responding in daily living.
Considering these critical problems, the current study aims to enhance the
scientific understanding of MBTAs by using a component analysis methodology to
examine the differential effects of specific exercises commonly packaged within MBTAs
like MBSR across both therapeutic process and outcome variables. The remainder of the
introduction will provide further context supporting the need for this study by reviewing
the behavior change processes and theories that explain the efficacy of MBTAs as well as
the common MBTA treatment packages used in educational and clinical settings.
Behavior Change Processes and Theories Underlying MBTAs
The implied hypothesis with most research investigating MBTAs is that an
increase in the process variable of mindfulness accounts for the desired changes in the
outcome variable (e.g., reductions in depression, anxiety, or stress). Some research has
explicitly demonstrated that increases in mindfulness co-occur with changes in the
outcome variable (Levin, Hildebrandt, Lillis, & Hayes, 2012). However, not all research
investigating MBTAs explicitly hypothesizes process variables and tests to see if changes
in the process variables co-occur or result in changes in outcome variables (Hayes &
Shenk, 2004). Thus, there is a clear need for more research in this area. Indeed, there has
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been a call to develop and test theories based on psychological principles to better explain
how MBTAs spur positive changes (Shapiro, Carlson, Astin, & Freedman, 2006; Rosen
& Davison, 2003; Wilson, 1997). What is needed is a mindfulness theory based on
psychological principles that are amenable to empirical validation. Several theories have
been proposed to meet this need.
A theory by Hölzel and colleagues (2011) suggests, based on a synthesis of
previous experimental and neuroimaging research, that formal mindfulness meditation
exercises affect positive change in the client by five main mechanisms. First, it increases
attention regulation through repeatedly redirecting attention to a central focus such as
present moment experience or the breath. Second, it increases awareness of body and
related sensory and emotional internal experience through making those experiences the
object of focus during exercises. Third, meditation increases emotional regulation by two
mechanisms, (a) appraising thoughts in a new way (with a quality of non-judgment and
acceptance), and (b) increasing exposure to negative thoughts without reactivity, which is
hypothesized to cause extinction of the negative thoughts. Fourth, it alters the way clients
relate to thoughts and concepts of themselves. Relating to one’s thoughts and concepts of
oneself from an “observer” standpoint is known as decentering (Safran & Segal, 1990)
and is unique to mindfulness exercises compared to other relaxation or meditative
techniques (Feldman, Greeson, & Senville, 2010). For example, if a client is using
mindfulness meditation to decrease symptoms of her generalized anxiety disorder, the
exercises may help her to identify when her mind has wandered to anxious thoughts and
then help her to not personally identify with the thoughts, but pay attention to how they
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co-occur with sensations and feelings within her body. Decentering is a pivotal behavior
or skill because it opens up use of other self-regulation skills.
Another theory, by Shapiro and colleagues (2006), suggests that mindfulness has
three fundamental components or axioms—intention, attention, and attitude—which
occur simultaneously to create a mindful state of consciousness. Intention refers to the
motivation for why someone begins practicing mindfulness, and why he continues to
practice. Attention refers to attending to both internal and external experiences momentto-moment. It includes three types of attention, drawn from cognitive psychology: (1)
sustained attention, (2) ability to shift attention at will, and (3) inhibition of “secondary
elaborative processing of thoughts, feelings, and sensations” (Shapiro et al., 2006, p.
376). Attitude refers to the qualities one brings to attention, such as purposefully meeting
thoughts, feelings, and sensations with compassion, affection, acceptance, curiosity,
openness, and kindness. This allows experiences to more easily rise and fall. The use of
these three skills (i.e., attention, intention, and attitude) together leads to a shift in
perspective that Shapiro and colleagues (2006) label re-perceiving. Re-perceiving, like
decentering, could be called a keystone or pivotal behavior because it unlocks other
skills, such as flexibility in thinking and acting, which are important for self-regulation.
This means that if someone engaging in an argument is mindfully responding, rather than
engage in physical fighting to resolve the conflict as he normally would, he may choose
another action. Re-perceiving allows for exposure to negative thoughts and extinction or
lessening of emotional responses to occur (Baer, 2003). For example, a client may have
an association between the thought “I’m useless” and consequential rumination and binge
eating. But when mindfully responding (using all three components of mindfulness
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simultaneously), the thought “I’m useless” is noted and accepted, instead of acted upon in
the usual habitual manner. Thus, the rumination and binge eating do not occur. This
process is similar to the procedure used in response blocking. After many occurrences of
re-perceiving the thought (“I’m useless”) without the consequence (rumination and binge
eating), the thought ceases to occur, or at least ceases to elicit the unhealthy response.
Perhaps Hayes, Strosahl, and Wilson (2012) provide the most robust explanation
for the mechanisms underlying mindfulness that contribute to the processes of behavior
change. Their theory underlies a MBTA called Acceptance and Commitment Therapy
(ACT; discussed later) yet is also applicable to many other MBTAs. Hayes and
colleagues’ (2012) theory, called psychological flexibility theory (PFT) is based on a
philosophy of psychology called functional contextualism (Biglan & Hayes, 1996).
Functional contextualism posits that psychological events (i.e., thoughts, feelings,
emotions, responses) are best understood in relation to the context in which they occurred
and the function they served to bring about particular consequences for the individual.
PFT corresponds closely to a theory based on behavioral principles that has been
validated through basic experimental research, called Relational Frame Theory (RFT;
Hayes, Barnes-Holmes, & Roche, 2001). RFT essentially incorporates language and
cognition into basic behavioral theory by extending the well-known processes of operant
conditioning, explaining how it is possible for humans to develop problems with thinking
and feeling by relating novel stimuli in the environment to known stimuli, creating
relational frames (Hayes, 2004).
According to PFT, certain key processes contribute to psychological inflexibility,
which is a rigid way of responding to internal and external events. These psychological
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inflexibility processes include experiential avoidance, cognitive fusion, and attachment to
a conceptualized self, among others. Experiential avoidance is when one makes an effort
to avoid private psychological events (such as fear or anger), even when this attempt
comes at a price (such as missing school; Hayes, Wilson, Gifford, Folette, & Strosahl,
1996). Attempts to control thoughts and avoid pain through avoidance are futile, as the
attempt conjures the avoided thought or feeling and strengthens the relational frame, and
avoiding situations may alleviate suffering short-term and be reinforced, but long-term
will interfere with goal-attainment. Another contributor to psychological inflexibility is
cognitive fusion, or the notion that our internal dialogue must be attended to and
expounded or acted upon. The alternative to cognitive fusion that PFT encourages is
cognitive defusion, or distancing oneself from one’s thoughts, examining them not for
their validity per se but rather for their helpfulness in achieving goals and living in
contact with one’s values. Acceptance also aids with cognitive defusion.
Another contributor to psychological inflexibility is attachment to the
conceptualized self. This refers to getting caught up in the “story” of who one is and the
way one describes oneself (e.g., when a client defines himself as a “user” given his
previous pattern of substance use behavior). This can become problematic when the story
becomes displeasing to the individual (e.g., “I’m an angry person”) or when the person
experiences a major life change (e.g., “I was a wife, but now I’m a widow”). According
to PFT, the antidote to this is acknowledging the self-as-context, or the place internal
experiences occur, without taking on the properties of the content (e.g., “I felt angry
when this happened” or “I’m a person” rather than “I am an angry kid” or “I am a
widow”). The primary goal of therapies based on PFT then is to help clients practice
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acceptance, cognitive defusion, and self-as-context in the present moment so that they
can engage in actions that help them live life more congruent with their values. Symptom
reduction is therefore a secondary goal, as the context of psychological problems is
targeted as opposed to their content.
For the purposes of this study, mindfulness is conceptualized in light of three
first-order behavioral processes proposed by Hayes et al. (2012) in PFT: being present,
acceptance, and defusion toward psychological events (i.e., thoughts and feelings), which
combine to facilitate the second-order behavioral process of psychological flexibility—or
persisting in or modulating one’s behavior for the purposes of achieving valued ends.
This perspective is preferred because it is the only theory of mindfulness related to basic
experimental research and because it easily encompasses the other theories discussed
above. For example, the first two mindfulness skills outlined in Hölzel and colleagues’s
(2011) theory of mindfulness—attention regulation and attention to body, senses, and
emotions—are encompassed within PFT’s first-order process of being present. Hölzel et
al.’s (2011) skill of decentering is also comparable to the first-order process of cognitive
defusion, and their behavior change process of emotional regulation that results from the
use of the other three skills can be conceptualized as PFT’s second-order process of
psychological flexibility. Similarly, Shapiro and colleagues’ (2006) theory of
mindfulness can also be understood in light of Hayes et al.’s (2012) perspective. The
primary skill of attention is again comparable to PFT’s first-order process of being
present, while the attitude described by Shapiro et al. (2006) is similar to the first-order
process of acceptance proposed by PFT. The second-order skill of re-perceiving
described by Shapiro et al. (2006) is then akin to PFT’s second-order process of
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psychological flexibility. Thus, although each of these theories of mindfulness uses
different terminology, their behavior change processes can all be understood in light of a
common theory. Hayes et al.’s (2012) PFT can also be used to understand how
mindfulness exercises work to change behavior when used within common MBTA
treatment packages. A review of each of these common approaches, their relevant theory,
and their empirical support is provided below.
Mindfulness Based Stress Reduction
Overview. The earliest attempt to empirically test the viability of a MBTA as a
clinical intervention came in the late 1970s when Jon Kabat-Zinn designed and piloted a
secular mindfulness intervention program for people managing chronic pain in an
outpatient setting, who had not responded to traditional medical treatment, with the intent
to the decrease physical pain and accompanying psychological distress (Fresco, Flynn,
Mennin, & Haigh, 2011; Kabat-Zinn, 1982). Kabat-Zinn, a molecular biologist by
training, and an avid meditator and follower of Eastern tradition in his personal life,
originally called this intervention The Stress Reduction and Relaxation Program, and,
after a revision, the Mindfulness-Based Stress Reduction (MBSR) Program. It was
offered at the Stress Reduction Clinic at the University of Massachusetts Medical Center,
which he founded in 1979. Today, MBSR is offered at centers and clinics around the
United States and internationally (Center for Mindfulness in Medicine, Healthcare, &
Society, 2016).
MBSR utilizes three main exercises, including the mindful body scan meditation
(i.e., scanning attention from feet to head, paying attention non-judgmentally to body
sensations, utilizing breath and relaxation techniques), mindful breathing meditation
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(MBM; i.e., mindful attention to an element of the breath, such as focus on the passage of
air through the nostrils, or attention to the flow of cognitions through the mind), and
mindful yoga (also called mindful movement, including walking, stretching, and posture
exercises; Chiesa & Serretti, 2009). MBSR also involves exploring connections between
thoughts, feelings, and actions to recognize automatic thought and behavior patterns
through psychoeducation and experiential exercises. Loving-kindness meditation
(LKM), or the practice of compassion towards self and others, is also included as a core
component of MBSR. Psychoeducational and other components include group
discussions, brief lectures, and opportunities for individual feedback on exercises (KabatZinn, 1990).
MBSR is an eight-week program that entails weekly, two-and-a-half-hour
sessions and one full-day session. Participants are also expected to complete at home
exercises for at least forty-five minutes per day, six days per week, guided by audiorecordings (Kabat-Zinn, 2005; Kabat-Zinn, 1990; Chiesa & Serretti, 2009). The program
is taught in a group format, intended for 8–30 people (Kabat-Zinn, 2005; Kabat-Zinn,
1990). Only certified instructors may deliver the official MBSR program, and the
manuals are not publically available. However, the developer wrote a freely available
guide that introduces the applicability of mindfulness for reducing stress, pain, and
psychological conditions, and shares MBSR strategies used within the program (KabatZinn, 1990). There are also self-guided texts available influenced by the program, such as
The Mindfulness-Based Stress Reduction Workbook (Stahl & Goldstein, 2010) and The
Mindfulness-Based Stress Reduction Workbook for Anxiety (Stahl, Meleo-Meyer, &
Koerbel, 2014).
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Theory. Kabat-Zinn designed MBSR as a secular interpretation of Buddhist
philosophy and practice, and the theoretical assumptions the program was based on were
therefore not grounded in basic psychological processes validated by experimental
methods. However, Kabat-Zinn (1982) later proposed a theoretical explanation for the
success of his program in alleviating physical pain symptoms for those experiencing
chronic pain who did not respond to traditional medical treatment. He suggested that the
program’s exercises cultivate a skill called detached observation, also called bare
attention or choiceless awareness. This skill involves a deconditioning or decoupling of
the connection between observation of physical pain, and the affective reactivity and
evaluation of the sensation (e.g., feeling neck pain and thinking, “This pain is killing
me!”). It allows then for the experience of body sensation to occur and be observed,
without negative evaluation. Even if one does negatively evaluate the sensation (e.g.,
“This pain is killing me!”), he learns to not assign the thought value, and to not elaborate
on it, but treat it as an experience that came about and then faded away (Kabat-Zinn,
1982). This uncoupling of sense perception and automatic affective responding are akin
to the first-order processes of acceptance and cognitive defusion in Hayes et al.’s (2012)
PFT.
Empirical Support. There is a surfeit of empirical support for use of MBSR with
many different populations including healthy people (e.g., Chiesa & Serretti, 2009), those
experiencing mental illness (e.g., Hofmann et al., 2010), and those experiencing physical
illness with comorbid mental illness or psychological distress (e.g., Bohlmeijer, Prenger,
Taal, & Cuijpers, 2010). Each investigation evaluates MBSR as a complete program, and
therefore component analysis is lacking. One meta-analysis examined the effects of
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MBSR in those with chronic physical ailments and found that in randomized control
outcomes studies, an average effect size for decreases in depression was small (Hedges’ g
= 0.26–0.27, depending on study quality) and the average effect size decrease for anxiety
was also small (Hedges’ g = 0.24–0.47, depending on study quality). Lastly, an overall
effect size for decreases in psychological distress was found to be small (Hedges’ g =
0.32). The authors suggest that these results may underrepresent the therapeutic progress
that was made, however, due to a potential ceiling effect, as several studies reported
baseline levels of depression and/or anxiety that were mildly rather than severely
impaired, suggesting little room for therapeutic improvement (Bohlmeijer et al., 2010).
MBSR has also been shown to decrease social anxiety in adults with social anxiety
disorder (SAD; Goldin & Gross, 2010).
Another meta-analysis investigated the effects of MBSR in non-clinical, healthy
populations (Chiesa & Serretti, 2009). This study found that MBSR had large effects on
reducing stress (Cohen’s d = 0.743 in the global analysis, or d = 1.387 in RCTs), or was
equally effective compared to relaxation controls (Jain et al., 2007). MBSR also had large
effects on increasing spirituality (Cohen’s d = 0.824 in the global analysis, or d = 0.959 in
RCTs). Multiple studies found that MSBR significantly decreased ruminative thinking,
trait anxiety, and increased empathy and self-compassion (Chiesa & Serretti, 2009). Even
when compared to active relaxation controls, MBSR offered added value by significantly
decreasing ruminative thinking (Cohen’s d = 0.57) and distractibility (Cohen’s d = 0.25;
Jain et al., 2007).
Grossman, Niemann, Schmidt, and Walach (2004) conducted a meta-analysis on
improvements in overall mental health in medical and non-medical populations.
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Controlled studies had a medium effect size on mental health improvements (Cohen’s d =
0.54). A more recent meta-analysis by Zainal, Booth, and Huppert (2013) examined the
effect of MBSR on stress, depression, and anxiety in a medical population of breast
cancer patients. Nine published studies were examined to determine that MBSR
intervention facilitated a reduction of stress with a moderate effect size (Cohen’s d =
0.71). There was also a moderate reduction of depression (Cohen’s d = 0.575) and
anxiety (Cohen’s d = 0.733). Taken together, evidence from meta-analyses clearly
indicates that MBSR is capable of reducing psychological distress across various target
populations.
Mindfulness-Based Cognitive Therapy
Overview. As mentioned above, MBSR was originally developed for use with
people experiencing chronic physical pain and serious medical conditions. When treating
people whose primary concerns are psychological, some (e.g., Bohlmeijer et al., 2010)
have suggested that combining MBSR with traditional CBT would be more beneficial for
reducing depression and anxiety. A MBTA that takes this approach and combines
mindfulness-based exercises with elements of traditional CBT has been developed and is
called Mindfulness-Based Cognitive Therapy (MBCT). Segal, Williams, and Teasdale
(2002) developed MBCT as a maintenance treatment to prevent depression relapse.
Relapse in clients with depression is common, with as many as 80% of previously treated
clients relapsing without ongoing treatment (Kupfer et al., 1992). Depression is often a
chronic struggle for those who have suffered at least one episode, and with such high
relapse rates, relapse prevention treatments are critical (Vos et al., 2004). Based in part on
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MBSR, MBCT shares core components with its predecessor. However, while the goal in
MBSR is to increase overall mindfulness to skillfully cope with pain,
The core skill that the MBCT program aims to teach is the ability, at times of
potential relapse, to recognize and disengage from mind states characterized by
self-perpetuating patterns of ruminative, negative thought. Such patterns, if left
unchecked, are likely to produce a downward spiraling of mood, and, eventually
the onset of relapse (Segal, Williams, & Teasdale, 2002, pp. 75).
In this way, MBCT aims to increase mindful responding in relation to thoughts and
situations that are particularly relevant to depression relapse.
MBCT was specifically fashioned based on the logic that infusing mindfulness
with Beck’s empirically validated Cognitive Therapy (CT; Beck, 1979) would prevent
depression relapse for several reasons. First, increasing awareness to the present moment
would function not only to make one aware of cognitive patterns like ruminating or
negative thinking, but also to make one less able to ruminate, as rumination is a nonpresent-moment oriented behavior. Next, decentering or “stepping away from” thoughts
was thought to allow cognitive distance that would open up the possibility for new action
(e.g., a person is aware of his thinking in the present moment, notices he is ruminating,
and chooses to stop). Although traditional CT involves getting into the practice of
scrutinizing and examining thoughts for accuracy and replacing them with more helpful
thoughts (Beck, 1979), MBCT differs from this traditional approach in that it encourages
clients to view their thoughts as simply thoughts and not facts. MBCT encourages clients
to practice being aware of their distressing thoughts and to meet them with acceptance
and self-compassion (Feldman & Kuyken, 2011). There is no mention of changing the
content of one’s thoughts, as in CT. Additional components of CT present in MBCT
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include psychoeducation to identify early warning signs of depression relapse and
behavioral activation components like scheduling enjoyable activities (Segal et al., 2002).
The original MBCT program is eight weeks long, intended for a small group
setting. Manuals are freely available for use by mental health professionals (Segal et al.,
2002). Adaptations of the program for use with other populations (e.g., children) with
other primary difficulties (e.g., anxiety) are also available (Semple & Lee, 2007). Similar
to MBSR, skills of mindfulness and self-compassion are developed through traditional
mindfulness exercises like body scan meditations, mindful movement, and MBM.
Emphasis of discussions and assignments is on becoming aware of the connections
between cognitions, mood states, and habitual patterns of responding (in thought or
action; Kukyen et al., 2010). Training opportunities and programs are expanding, and
MBCT is expanding to multiple continents. The MBCT program is more readily
available than MBSR through commercial resources and information (e.g., Williams,
Teasdale, Segal, and Kabat-Zinn, 2007; Williams and Penman, 2011).
Theory. The theoretical orientation of Segal et al. (2002) is that depression
relapse occurs because of cognitive reactivity. Cognitive reactivity is essentially the
extent to which a negative cognition activates a network of previously learned negative
responses, and leads into dysfunctional thinking patterns that contribute to development
or resurgence of depression (Kuyken et al., 2010). Research shows that people who are in
remission after a depressive episode, who demonstrate reactivation of these dysfunctional
thinking patterns after negative mood induction, are at greatest risk for relapse 18 months
later (Segal et al., 2006). MBCT is thought to be effective because it disrupts this process
of cognitive reactivity, as people who mindfully respond to those thoughts and feelings
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are able to observe them from a decentered perspective and thus do not engage in the
ruminative and repetitive cycle of negative cognitions that leads to depression relapse.
One study investigated the mechanisms of change underlying MBCT to determine
if this hypothesis was supported (Kuyken et al., 2010). Participants included adults who
had experienced at least three depressive episodes, who were effectively treated with
pharmacological intervention, and were in partial or full remission. The control group
remained on medication, while the intervention group discontinued pharmacological
intervention and completed the eight-week MBCT program. Groups were tracked
through a 15-month follow-up. Results showed that MBCT training cultivated increases
in mindfulness and self-compassion, and these changes accounted for reductions in
depressive symptoms 15-months later. Additionally, participants who received MBCT
training experienced a decoupling in the relationship between negative mood, depressed
thinking, and poor mental health outcome, meaning that though these participants
experienced a negative mood, and likely negative cognitions, in the moment (due to a
negative mood induction) this did not spark a reactivation of previously used
dysfunctional patterns of responding (demonstrated by completing a dysfunctional
attitudes questionnaire). Participants who continued medication treatment and did not
participate in MBCT did not experience this benefit (Kuyken et al., 2010). Therefore,
while the mechanism of action in MBSR may be increases in mindfulness, benefits of
MBCT appear to be facilitated by increases in mindfulness (specifically developing
awareness for cognitions), self-compassion (to hold negative thoughts compassionately),
and a disruption in habitual patterns of responding. In other words, retraining awareness
and practicing non-reactivity to thoughts and emotions allows individuals to purposefully
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choose which thoughts and emotions they respond to, and which they simply hold with
self-compassion.
Kuyugen and colleagues’ (2010) theory also maps onto Hayes et al.’s (2012) PFT.
The first-order PFT process of being present is represented in MBCT by the skill of
remaining attentive to present moment negative cognitions. The first-order PFT process
of acceptance is also present in MBCT, particularly in the skill of responding to difficult
thoughts and emotions compassionately. Although compassion and acceptance may be
conceptualized as different skills, MBCT seems to use compassion as a facilitative
behavior to help cultivate acceptance. Kuyuken et al.’s (2010) second-order process that
disrupts the usual pattern of cognitive reactivity after a negative event is also akin to the
second-order process that Hayes and colleagues (2012) refer to as psychological
flexibility.
Empirical Support. A systematic review and meta-analysis of MBCT training on
depression relapse prevention demonstrated that MBCT is at least as effective as
pharmacological intervention for preventing relapse (Piet & Hougaard, 2011). When
comparing MBCT with standard treatment or placebo controls, a risk ratio of 0.66 was
found. This means MBCT groups were 34% less likely to experience relapse. Participants
were 43% less likely to experience relapse when participants had at least three previous
depression episodes (Piet & Hougaard, 2011). Although MBCT has focused primarily on
treating depression relapse, research is expanding to investigate the effects of MBCT on
people with chronic fatigue, bipolar disorder, anxiety, current depression, suicidality, and
stress (Williams & Kuyken, 2012). Similar to MBSR, MBCT has only been tested as a
treatment package and has not been subjected to component analysis to isolate the
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contribution of individual exercises within the treatment package (Williams & Kuyken,
2012).
Mindfulness-Based Relapse Prevention
Overview. Just as a MBTA was developed to prevent depression relapse, the
same logic has been applied to a program aimed at preventing substance use relapse.
Over three-fifths of people who are treated for substance abuse experience a relapse after
treatment (McLellan, Lewis, O'Brien, & Kleber, 2000). Mindfulness-Based Relapse
Prevention (MBRP) is a cognitive-behavioral program infused with mindfulness
principles, loosely based on MBSR and MBCT and intended to prevent substance use
relapse in those who have previously been treated for substance addiction (Bowen,
Chawla, & Marlatt, 2011). The program is eight weeks long, consisting of two-hour
weekly sessions and at-home exercises between sessions, delivered in a small group
setting of six to eight clients by two mental health professionals. It was originally
developed to supplement and improve efficacy of Relapse Prevention (RP) programs. RP
programs use a cognitive-behavioral approach and emphasize skill training and
psychoeducation. Research has shown they significantly reduce the rate of relapse (Irvin,
Bowers, Dunn, & Wang, 1999). Skills within MBRP include identifying one’s cues
associated with previous substance use (including high-risk situations, stimuli previously
paired with substance use, internal emotional or cognitive cues or external situational
cues) as well as skill training to build a repertoire of effective coping strategies.
Mindfulness-specific skills include increasing awareness of all external and internal cues
and triggers previously associated with use, practice monitoring emotional and cognitive

23

changes, and increased cultivation of acceptance of uncomfortable physical, emotional,
and cognitive states, particularly craving (Bowen et al., 2009).
Theory. The theoretical basis for integrating mindfulness into RP is somewhat
similar to MBCT. MBRP may prevent relapse by building the skills of cultivating nonjudgmental attention towards thoughts, feelings, and emotional mood states, encouraging
a depersonalized or detached relationship with them that can interrupt automatic
dysfunctional patterns and behavior chains that previously led to substance use. Skills
developed through MBRP may enable the individual to make more suitable choices in
line with his or her long-term sobriety goals, particularly because treatment includes skill
training to teach skills to promote sobriety. For example, a person who used to use
alcohol as a coping mechanism to manage stress may now mindfully be aware of her
stressed state and the resulting craving. She is non-reactive to this state, and accepts the
feeling of craving without trying to avoid or change it. She then makes the intentional
choice to use one or several strategies explicitly taught in skills training, such as tell a
group mate of her craving to help her resist, or distract herself with another activity.
Additionally, adding mindfulness to RP training may serve to minimize the severity of
relapse when it occurs. Feelings of guilt and shame brought on when the individual uses
can be met with acceptance and awareness. This may break the previous association of
using more of the substance when faced with feelings of guilt and shame (Bowen et al.,
2009). PFT could also map onto Bowen et al. (2009)’s theory, as the first-order process
of cognitive defusion correlates to Bowen et al. (2009)’s skill of depersonalizing
thoughts. PFT’s first-order processes of being present and acceptance also correlate to
Bowen et al. (2009)’s skill of recognizing cravings. A person using mindfulness skills in
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combination with relapse prevention skills to achieve long-term sobriety is therefore
equivalent to the second-order process in PFT known as psychological flexibility.
Empirical Support. The original efficacy study piloted MBRP with adults who
successfully completed an intensive treatment program (either inpatient or outpatient)
within two weeks. The average income was well below the poverty line, and the sample
was racially diverse (with those identifying as Caucasian, African American, multi-racial,
and Native American represented in the sample; Bowen et al., 2009). Those who received
MBRP (rather than a social support group or 12-step program) experienced greater
reductions in substance use throughout the follow-up period; however, groups were not
significantly different on substance use by the end of the four-month follow-up. By the
end of the intervention period, participants in the MBRP group experienced large
reductions in alcohol and other drug use (Cohen’s d = 1.52). Additionally, those who
underwent MBRP experienced significant decreases in negative alcohol and drug related
consequences (Cohen’s d = 1.75), a moderate reduction in alcohol craving (Cohen’s d =
.54), a moderate increase in acceptance (Cohen’s d = 0.54), and marginal increase in
mindfulness (Cohen’s d = 0.14). The study was thought to be feasible and acceptable to
participants as attrition rates were not different between groups, attendance was good,
and many continued a meditation practice post-intervention (86% post-intervention, 56%
at 4-month follow-up; Bowen et al., 2009).
Since the pilot study, a plethora of investigations have been conducted on the
efficacy of MBRP, primarily with adult populations, who have had addictions to a variety
of substances. One study showed that mindfulness meditation practice at home predicts
lower substance use and craving. As participants practiced more at home, cravings and
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use decreased, and as they stopped practicing, cravings and use increased (Grow, Collins,
Harrop, & Marlatt, 2015). A randomized trial compared usual treatment (of a 12-step
program or social support group) to MBRP and Cognitive-Behavioral RP (CBRP; Bowen
et al., 2014). Findings showed that both MBRP and CBRP participants experienced lower
risk for relapse, and fewer days of using a substance at six-month follow-up.
Additionally, MBRP participants used substances on fewer days than CBRP or control
groups (Bowen et al., 2014).
Other Notable MBTAs
Not all MBTAs are packaged programs, with a set number of treatment weeks and
pre-packaged exercises included within them, as with MBSR, MBCT, and MBRP. Some
MBTAs are more general approaches to treatment that can be used over different lengths
of time, without following a manualized program. A cursory review of these MBTAs is
provided below.
As mentioned earlier, the MBTA called ACT is based directly on PFT. ACT is
not a specific program or curricula but rather an overarching treatment framework. It is a
transdiagnostic treatment approach, meaning it targets problems that are common
contributors to several psychological disorders. For this reason, transdiagnostic treatment
approaches may be effective for treatment of multiple disorders or problem behaviors
(Aldao, 2012). ACT is commonly referred to as a “third-wave” behavior therapy
approach, along with Dialectical Behavior Therapy (DBT) and Functional Analytic
Psychotherapy (FAP; Harris, 2009; Hayes, 2004). The distinguishing characteristic of
third-wave therapies is their focus on context over content of thoughts and other
psychological events. For example, when using a second-wave traditional CBT approach,
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one might observe thoughts and then scrutinize them for their validity, yet third-wave
approaches infuse attention to psychological events with qualities like acceptance in
order to alter the relationship between thoughts and how they are experienced and
regulated and responded to by the observer (Hayes, 2004).
ACT uses a variety of metaphors and experiential activities to train mindfulness
and bring about behavioral changes in the client. It is not a prescribed program, but rather
a mindfulness-based treatment approach that can be tailored to individual client’s needs
and done in a variety of formats. Another third-wave MBTA is DBT. DBT was
developed for suicidal patients, many of whom were diagnosed with bipolar or a
personality disorder (Linehan, 1993). The treatment combined strategies for changing
ones behavior and environment with strategies for acceptance of one’s current emotional
or environmental state. ACT and DBT have a growing body of empirical support for their
use as interventions with psychological disorders such as bipolar disorder, eating
disorders, and depression (Hayes, Masuda, Bissett, Luoma, & Guerrero, 2004). Similar
to the previously mentioned MBTAs—MBSR, MBCT, and MBRP—ACT and DBT are
typically provided and investigated at the level of a complete treatment approach, and
thus the differential effects of the components included in these approaches is unclear.
Need for Component Analysis in MBTA Research
As the review above demonstrates, research investigating MBTAs has so far
tested whole treatment packages (e.g., MBSR and MBCT) or frameworks (e.g., ACT and
DBT) and assessed their efficacy across a variety of therapeutic processes and outcomes.
These packages and frameworks include multiple components such as psychoeducation,
MBM, LKM, mindful yoga, and other mindfulness-oriented exercises. To further
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progress a scientific understanding of MBTAs, researchers have called for component
analysis or dismantling studies to isolate active ingredients in mindfulness-based
interventions (Shapiro et al., 2006). A component analysis would break down each
component of an intervention program systematically to isolate the therapeutic effect on
intended therapeutic process and outcome variables, providing a true scientific
understanding of the intervention ingredients (Rosen & Davison, 2003; Wilson, 1997).
There are varying levels of specificity and scale at which a component analysis could be
conducted, such as at the level of comparing preexisting exercises within a treatment
package or the level of comparing particular procedures within a single exercise in a
treatment package. The present study intends to initiate this line of research by starting at
the level of comparing preexisting distinct exercises that are often used in combination
within MBTAs. Specifically, the present study will investigate the differential effects of
MBM and LKM exercises.
Although LKM is a separate exercise that is distinct from MBM and is
characterized by behavior change processes that diverge from mindfulness per se (as
discussed above), it has been used as a component of the most common MBTA, MBSR.
In MBSR, LKM is an explicit component used within the program to cultivate
compassion towards oneself and others. Although LKM is not explicitly mentioned in
MBCT or MBRP, compassion is explicitly cultivated in select mindfulness practices.
Only one study to date has directly compared MBM with LKM to investigate differential
effects of process variables, in this case, exploring the effect of decentering from
thoughts and negative reactions to repetitive thoughts (Feldman et al., 2010). Findings
suggested that the skill of decentering was present in the MBM condition but not the
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LKM condition, and that the connection between repetitive thought and negative reaction
was not as strong in the MBM condition as in the LKM condition. To date, however,
there is no research to demonstrate differential effects of MBM and LKM exercises on
mental health outcomes. Research is therefore warranted to conduct a component analysis
on these exercises to determine if MBM and LKM function according to different
therapeutic processes and produce differential therapeutic outcomes. That said, it is
important to note that although LKM has been included as a component of MBTAs such
as MBSR, it has also been studied in isolation and has an emerging body of literature on
its own. Prior to outlining the purposes of the present study in more detail, a review of
LKM theory, technique, and empirical support will be provided below.
LKM and Compassion Exercises
Overview. Like mindfulness, loving-kindness and compassion are concepts
commonly found in Buddhist literature. In Buddhist doctrine, loving-kindness,
compassion, joy, and equanimity make up the “Four Immeasurable Attitudes”
(Dhammananada, 1993). Though not as extensively researched as mindfulness, lovingkindness and compassion have become a focus in psychological research in the secular
Western world. While highly related, because they were differentiated in Buddhist
doctrine, loving-kindness and compassion tend to be conceptualized separately in
contemporary psychological research. Loving-kindness is a feeling of unconditional love,
expressed universally towards all beings, and the desire for all beings to be happy and
free from suffering (Lee et al., 2012) or a feeling of loving acceptance cultivated towards
all beings (Salzberg, 1995). Compassion encompasses this desire for all beings to be free
from suffering, but includes empathetically experiencing others’ joy and suffering
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(Shamay-Tsoory, 2011; Ozawa-de Silva et al., 2012). Self-compassion is compassion
expressed towards oneself, understanding how one’s painful experiences connect oneself
to humanity, and holding painful thoughts with awareness rather than personally
identifying with them (Neff, 2003). Similar to mindfulness, contemporary psychological
research that focuses on promoting loving-kindness and compassion for therapeutic
purposes conceptualizes these behaviors as skills that can be learned like any other skill.
In practice, LKM focuses on generating a desire for oneself or others to
experience wellbeing and all of its causes, whereas compassion meditation focuses on
cultivating a desire to alleviate suffering. However, the distinctions are often blurred and
the practices are often combined or used interchangeably, especially when referring to
self-compassion (e.g., Kabat-Zinn, 1990). Because it is a feeling, loving-kindness can
spontaneously arise during daily experiences, or can be an attitude that one purposefully
practices in particular situations, but it is most often cultivated through the exercise of
LKM. There are multiple ways to practice LKM, and common strategies include
reflecting on positive experiences that conjure feelings of love, kindness, gratitude, and
openness. These experiences can be real or imagined (e.g., imagining being held and
cared for as a baby). Visualization can be used, by imagining kind and loving feelings
being sent towards oneself, then loved ones, acquaintances and neutral individuals,
people who the client has difficulty with, and all beings (e.g., visualizing the loved one
receiving love and benefiting from it). Phrases wishing wellbeing to others (said silently
or aloud) are often used to help generate these feelings (e.g., “May you be happy, may
you be peaceful, may you be free from harm”). As it can be difficult to generate positive
feelings towards oneself, a common practice is to generate positive feeling about a close
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friend (e.g., repeat the phrases wishing wellbeing towards a loved one), and then imagine
that person saying the phrases back to oneself. Then, the person practicing the exercise
can generate the feelings of love and goodwill toward himself, from himself. The
ultimate goal of LKM is to generate positive emotions (Ameli, 2014; Hofmann,
Grossman, & Hinton, 2011; Salzberg, 1995). Some have proposed the use of LKM with
specific populations such as those in counseling (Leppma, 2012) and trainee therapists
(Boellinghaus, Jones, & Hutton, 2013). Lessons for self-guided or group practice of LKM
are also available in the public domain (Ameli, 2014).
Theory. LKM encourages clients to self-generate positive emotions towards self,
loved ones, and eventually all beings non-discriminately. This training is hypothesized to
lead to a variety of changes in emotions, personal resources, and mental health and
wellbeing outcomes. There are several proposed theoretical behavior change process by
which LKM is hypothesized to improve people’s lives. Perhaps the most general
explanation comes from Bankard (2015), who argues that emotion and mood (or affect)
play an instrumental role in how individuals judge people, and therefore how individuals
respond to people. He illustrates that emotion influences behavior on a primitive level,
and positive emotions (such as love and contentment, linked to the bonding hormone
oxytocin) are linked to prosocial behavior like trust and generosity. He argues that
generating love, compassion, and other positive emotions through LKM alters one’s
overarching mood and increases positive emotions, thus leading to an increase in
prosocial behavior towards others that arises naturally, without effort or conscious
thought, as a result of the training (Bankard, 2015).
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Another theory that can be used to understand the effects of LKM is the Broaden
and Build Hypothesis (Fredrickson 1998; Fredrickson, 2001), which also proposes a
function for positive emotions. According to this theory, negative emotions serve an
evolutionary purpose: to induce narrowing of thought-action repertoires (encouraging
responses of fight, flight, or freeze). This allows for quick action to occur almost
automatically after a negative emotion. This explains why someone may physically
withdraw from a twig perceived to be a snake. Positive emotions, however, occur in
times of safety, and are not associated with specific thought-action tendencies. The
broaden and build hypothesis posits that positive emotions broaden thought-action
repertoires and allow people to explore a wide range of creative thoughts and actions
(such as those utilized during intellectual discussions or play). These mind states and
activities lead to building of physical, social, intellectual, and psychological resources
that have enduring benefits for the individual, and build upon one another (Fredrickson,
2001). Empirical support for this hypothesis confirms that positive emotions are
associated with broadening of attention and thought-action repertoires and negative
emotions are associated with narrowing of them (Fredrickson, 2005). Fredrickson and
colleagues (2008) found that modest increases in positive emotions were caused by LKM
(one-hour session per week for six weeks). These increases in positive emotions resulted
in an increase in personal resources, such as cognitive (i.e., mindfulness and savoring),
psychological (i.e., ego-resilience and environmental mastery), social (i.e., positive
relations with others, social support given and received), and physical resources (i.e.,
illness symptoms and duration of sleep). This increase in personal resources accounted
for an increase in life satisfaction and decrease in depressive symptoms. This suggests
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that positive emotions build enduring biopsychosocial resources that aid in adaptive and
healthy functioning. In this case, social support given and received functioned not as an
outcome variable, but as a process variable that facilitated a change in the outcome
variables of life satisfaction and depression. For this reason, the current investigation
considers social connection to be a process variable rather than an outcome variable.
A related theory by Garland and colleagues (2010), which can also be used to
understand the effects of LKM, considers emotions to contribute to self-perpetuating
feedback loops that create either “downward spirals of psychopathology” or “upward
spirals of flourishing.” With the introduction of negative emotions, attention begins to
narrow (towards fight, flight, or freeze options for responding), which makes one more
likely to perceive threat, which leads to more negative emotions and more stress, which
contributes to attention narrowing, and the process continues in a downward spiral of
narrowing thought-action tendencies. Conditions such as depression, anxiety, and
schizophrenia are all worsened as a result of this cycle (Garland et al., 2010). LKM can
be utilized to offset this pattern of responding by inducing positive emotions, which can
lead to a more positive interpretational bias. This may dissolve deeply held negative
beliefs about oneself or others. Additionally, purposefully cultivating positive emotions
through LKM may increase one’s positive-to-negative emotion ratio, and a 3:1 positive to
negative ratio has been associated with a buffering effect against psychopathology and
effects of negative mood by dismantling the negativity bias in attention (Smith et al.,
2006). Garland and colleagues suggest that mindfulness practices may achieve similar
ends through the primary means of decentering, rather than training positive emotions.
They also suggest that positive emotions may arise as a secondary benefit of mindfulness
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practice as a result of the break in the downward spiral pattern (Garland et al., 2010).
Based on these theories, a few compassion-based training programs have been developed
for the purposes of improving therapeutic outcomes.
Empirical Support. Though research investigating LKM in isolation from other
mindfulness exercises is not as developed as the research investigating it as one
component among MBTAs including MBSR, the evidence that exists suggests that LKM
is an effective intervention for increasing positive emotions, decreasing negative
emotions, and enhancing interpersonal relationships. It has been suggested as a useful
intervention for a variety of psychological problems with interpersonal components, such
as depression, social anxiety, anger, and marital strain (Hofman et al., 2011). Metaanalytic effect sizes suggest that, compared to passive controls, kindness-based
meditations (including LKM and compassion meditation) are moderately effective at
decreasing depression (Hedges’ g = -0.61) as well as for increasing mindfulness (Hedges’
g = 0.63), compassion towards others (Hedges’ g = 0.61), and self-compassion (Hedges’
g = 0.45; Galante, Galante, Bekkers, & Gallacher, 2014). Compared to progressive
muscle relaxation controls, kindness-based meditations have been shown to have smallto-moderate advantages for increasing positive emotions (Hedges’ g = 0.42; Galante et
al., 2014).
A systematic review identified therapeutic effects of LKM studies and
compassion meditation studies (Shonin, Van Gordon, Compare, Zangeneh, & Griffiths,
2014). Studies included a variety of populations, including healthy adults or adolescents,
individuals with subclinical psychological distress or self-criticism, adolescents in foster
care with previous stressors, individuals with chronic low back pain, and
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immunodeficiency. Programs were between 4−12 weeks, usually including weekly
meetings and daily at-home exercises. Results indicated significantly increased frequency
and intensity of positive emotions, including increases in positive affect more broadly.
Decreases in negative emotional responses were also noted including decreases in
depression, anxiety, anger, work stress, negative affect, emotional distress, psychological
distress, and blunted affect. Improvements in social relationships were also noted
including reductions in asociality, and reductions in biological stress responses due to
psychosocial stressors. Improvements in quality of life indicators and increases in
personal resources were also noted including decreases in pain intensity, increases in
mindfulness, relaxation, motivation, life satisfaction, self-acceptance, job satisfaction and
employer-rated job performance (Shonin et al., 2014). Some research has also been done
on the long-term effects of LKM by Hoge and colleagues (2013), who found that women
who practiced LKM regularly for at least four years had longer tolemeres (a nucleotide
sequence at each end of a chromosome that serves as a biological marker for stress) than
women who were equally matched, suggesting that they were less chronically stressed.
Loving-Kindness and Compassion Programs
Cognitively-Based Compassion Training. Cognitively-Based Compassion
Training (CBCT; Ozawa-de Silva et al., 2012) was developed out of the lojong tradition
of compassion meditation. The program was originally designed and tested for use in
college-aged adult populations. It consists of eight weekly sessions of two hours each.
The sessions include psychoeducation, guided meditation exercises, and group
discussion. Daily at-home meditations guided by audio recording are also included.
CBCT has also been adapted for work with adolescents. Changes included the length (the
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adolescent version is six weeks long, with sessions twice per week for 50 minutes) and
information content (adaptations were made in order to make it age appropriate for
adolescents). As CBCT is marketed and tested as a package, it is subject to the same
criticisms regarding component analysis as MBTAs.
Empirical support for CBCT has been mixed. In healthy college-aged populations,
those who engaged in compassion meditation above the median number of practices per
week experienced less biological and subjective distress after a psychosocial stressor
compared with those who practiced less than the median, or were in the control group
(Pace et al., 2009). This suggests that CBCT may serve as a protective factor against
psychosocial stress. However, pre-post intervention data did not significantly differ from
controls when groups were considered as wholes. Subsequent studies have found
individuals who participated in six weeks of active CBCT treatment demonstrate
reductions from baseline to the six week assessment in a biomarker for psychopathology
(Pace et al., 2013), depression (Desbordes et al., 2013), and increases in empathetic
arousal (Mascaro et al., 2013). However, in one study results indicated that depression
reduced in treatment and wait-list control groups (Reddy et al., 2012) and sometimes
effects on other psychosocial outcomes were not significant (Reddy et al., 2012).
Mindfulness and Metta-Based Trauma Therapy. Another program is
Mindfulness and Metta-based Trauma Therapy (MMTT), which was designed for people
with post traumatic stress disorder (PTSD). It is a web-based program with mindfulness
and metta (a synonym for loving-kindness) exercises that fall within four broad
categories: (1) journaling (based on automatic thought recording, a cognitive therapy
technique for mood and anxiety disorders), (2) self-guided meditation, (3) guided
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meditations, and (4) psychoeducation (Frewen, Rogers, Flodrowski, & Lanius, 2015).
The program is based on “six therapeutic principles associated with mindfulness and
metta therapies toward the adaptive reappraisal of distressing life events: (1) presence, (2)
awareness, (3) letting go, (4) metta, (5) re-centering and de-centering, and (6) acceptance
and change” (Frewen et al., 2015 pp. 1325). This program is an example of how
mindfulness and loving-kindness exercises are often combined in interventions. Research
so far has only assessed the social acceptability of the treatment, and not focused on its
therapeutic effects. But overall, participants found the exercises helpful for reducing
PTSD symptoms and enjoyable. Meditation exercises were preferred over journaling
activities and those with more PTSD symptoms perceived metta meditations less
favorably (Frewen et al., 2015). If this program is empirically tested as an overall
program, it will be impossible to differentiate which therapeutic effects are due to LKM
and which are due to MBM, and therefore will be subject to the same criticisms of the
other MBTAs and loving-kindness or compassion-based programs.
Potential Benefits of Combining MBM and LKM
Considering the information reviewed above, it is clear that MBTAs and
compassion-based interventions are hypothesized to improve therapeutic outcomes via
different behavior change processes. Anxiety and depression are the two largest mental
health problems in the United States and are often the target outcomes of MBTAs and
other psychological therapies. Problems with psychological inflexibility and undesirable
affect are present in both classes of disorders. MBM and LKM may work well as
complementary treatments because the former targets psychological flexibility wheras the
latter explicitly addresses changes in affect (May, Johnson, & Weyker, 2016). While it is
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necessary to determine the individual effects of MBM and LKM through component
analysis, there is reason to believe that the two interventions may be most effective when
used in tandem. Indeed, in the original Buddhist conceptualization, they are considered
two intertwined skills. Mindfulness is conceptualized as a skill leading to wisdom, and
loving-kindness as a skill leading to compassion. They are sometimes described
metaphorically as each being one wing of a bird, both needed to fly (Kyabgon, 2007).
Within an intervention building mindfulness skills, the qualities of lovingkindness or compassion may be beneficial when the self observes negative self-talk or
when a negative emotion or thought is stirred up during mindfulness practice. Lovingkindness occurs naturally once it has been cultivated in meditation, like an overarching
mood (Bankard, 2015), so its natural occurrence during times of self-criticism could be
helpful. Likewise, within an intervention targeting loving-kindness, mindfulness skills
may be useful. During MBM, one notes when attention has wandered, so bringing that
skill into LKM could help to keep one focused on the meditation exercise at hand and
enhance outcomes. There are also theoretical links between concepts of empathy and
self-compassion (traditionally loving-kindness-related concepts) and mindfulness.
Validating of psychometric instruments related to self-compassion and mindfulness has
demonstrated this overlap (Neff, 2003; Brown & Ryan, 2003).
Exploring Possible Links Between Process Skills and Desired Therapeutic Outcomes
within MBM and LKM Exercises
As discussed earlier, there is largely a lack of evidence demonstrating that
changes in behavior change process skills result in changes in the outcome variable.
However, there are theoretical links between process skills and particular desired
therapeutic outcomes that warrant further exploration. For example, mental health
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therapeutic outcomes related to MBM and LKM exercises include constructs such as
general anxiety, social anxiety, depression, and wellbeing. These desired ends, may be
related to changes in process skills that may be impacted by these exercises. This
investigation will explore process skills typically associated with MBM, including
present moment awareness, experiential avoidance and cognitive fusion, as well as
process skills typically associated with LKM including social connectedness, positive and
negative affect, self-compassion, and compassion for others.
Accounting for Previous Meditation Experience
Research investigating LKM has not yet explored the effect of previous
meditation experience on participant outcomes. However, the effect of previous MBM on
participant outcomes has been preliminarily explored (Thompson & Waltz, 2007; Baer,
Smith, Hopkins, Krietemeyer, & Toney, 2006). For example, Baer et al. (2006) found
that the factor structure of the mindfulness construct differed, depending on if the sample
consisted of novice or experienced meditators. Relatedly, Thompson & Waltz (2007)
found differences between effects of MBM on novice or experienced meditators.
Experienced meditators were more mindful, more observant of present moment
experiences, and less reactive than novice meditators. Additionally, positive affect
decreased in novice mediators after meditation, but remained stable in experienced
meditators (Thompson & Waltz, 2007). These data suggest that it is valuable to identify
participant’s level of previous meditation experience, because if there are significant
differences between conditions, this may introduce a confounding variable.
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Summary and Statement of the Problem
As mentioned above, critical issues within MBTA research include lack of clear
construct and operational definitions of mindfulness, and lack of clear guiding theory and
behavior change processes supported by basic psychological research. Additionally,
empirically validating MBTAs at the level of treatment packages leaves the contribution
of individual exercises within the programs unknown. Considering this context, the
purpose of the present study was to conduct a component analysis of two common
exercises, MBM and LKM, included within the most researched MBTA, MBSR. This
investigation analyzed the differential effects of each intervention component on
purported therapeutic process and mental health outcome variables. The specific research
questions guiding this investigation were as follows:
1. Are brief (10-minute daily) MBM, LKM, and Combined MBM and LKM
(Combined) conditions more effective than a relaxation control condition
(Relaxation) for changing therapeutic processes and mental health outcomes?
2. Do MBM, LKM, and Combined conditions demonstrate differential effects across
therapeutic processes and mental health outcomes?
3. Do beneficial changes in therapeutic processes predict changes in mental health
outcomes?
4. Are there differences in previous meditation experience (PME), treatment
integrity (TI), and treatment acceptability (TA) between the MBM, LKM,
Combined, and Relaxation conditions?
5. Do PME, TI, and TA predict effectiveness of the intervention?
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Given these research questions, and in light of the existing empirical evidence reviewed
above, the following hypotheses were offered:
1. MBM, LKM, and Combined conditions will all be more effective than a
Relaxation condition at changing process variables in a therapeutic direction (i.e.,
decreasing cognitive fusion, experiential avoidance, and negative affect, while
increasing present moment awareness, social connectedness, self-compassion,
compassion for others, and positive affect) and in improving mental health
outcomes (i.e., decreasing anxiety, social anxiety, and depression, while
increasing subjective wellbeing).
2. The Combined condition will demonstrate the greatest overall effects across both
therapeutic processes and mental health outcomes. Furthermore, the LKM
condition will have greater effects on its specific therapeutic processes (i.e., social
connectedness, positive and negative affect, and compassion for self and others)
than the MBM condition, whereas the MBM condition will have greater effects
on its specific therapeutic processes (i.e., being present, cognitive fusion, and
experiential avoidance) compared to the LKM condition. The outcome of social
anxiety will be similarly affected by the MBM and LKM conditions, as this was
found in previous research (Kocovski et al., 2013).
3. Therapeutic changes in mental health outcome variables will be predicted by
therapeutic changes in theoretically-related process variables. Specifically,
improvements in general anxiety will be predicted by increases in social
connectedness, present moment awareness, self-compassion, and decreases in
negative affect. Improvements in depression will be predicted by increases in
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present moment awareness, self-compassion, and decreases in experiential
avoidance and cognitive fusion. Improvements in social anxiety will be predicted
by increases in social connectedness, self-compassion, and compassion for others.
Improvements in wellbeing will be predicted by an increase in positive affect and
decreases in negative affect and experiential avoidance and cognitive fusion.
4. As there is no research to suggest that any of these interventions is more feasible
or socially acceptable than another, and as random assignment should account for
differences in previous meditation experience, there will be no difference in PME,
TI, or TA among the conditions.
5. Previous meditation experience, treatment integrity, and treatment acceptability
will all significantly predict effectiveness of the intervention. Specifically, the
more meditation experience, the less change in outcomes (due to ceiling effects),
and the more integrity and acceptability, the more change in outcomes (due to
more effective implementation of the intervention)
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METHOD
Participants and Sampling
The participants consisted of undergraduate college students enrolled in
psychology courses at Louisiana State University. After receiving LSU Institutional
Review Board approval (see Appendix A) the study was advertised on the Sona System,
an online database affiliated with the Department of Psychology at LSU. Participants
were compensated through partial course credit in their psychology courses, in partial
fulfillment of the Research Learning Requirement or other course credit options.
Inclusion criteria included being an LSU student, at least 18 years of age, and enrolled in
a current psychology course. Participants were required to own a smart phone or
computer with internet access, the capability to set a daily alarm or reminder, and
headphones or ear buds. Participants were required to bring these items (cell phone or
computer, and headphones) to the first session. Anticipating a medium effect size across
conditions and the use of ANOVA, an a priori power analysis indicated 12 participants
should be recruited per condition, resulting in a goal sample of 48 participants.
The first sample was collected using a random sampling procedure in which
participants were assigned an intervention number that corresponded to an intervention
group upon entering the lab. This was accomplished by assigning each participant a
number (one to four) generated by an online random number generator, representing
intervention conditions (i.e., MBM, LKM, Combined, Relaxation). A second round of
data collection occurred several months later, this time collecting a new round of only the
Combined condition data, with a re-recorded audio file (see the Results section for further
description of this procedure).
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There were roughly an equal number of participants in each condition, with 52
participants in the total sample.
Data Screening
Attrition. Only participants who completed Part 1 and Part 2 were included in the
final analysis. The overall retention rate was 52/56, or 93%, and the attrition rate was 7%.
The level of retention for the MBM, LKM, and Relaxation conditions was 38/38, or
100%, with 0% attrition. The level of retention for the combined condition was 11/15 or
73%, with 27% attrition. Participants who did not return for Part 2 received an email
from the researcher offering a make-up date, but none responded. Therefore, for the
purposes of determining acceptability of attrition rates, attrition rate for the intervention
conditions (i.e., MBM, LKM, and Combined) was calculated to be 4/42 or 9.5%.
Attrition rate for the Relaxation control condition was 0/14 or 0%. The differential
attrition (i.e., difference in rates of attrition for intervention and comparison groups) is
9.5%. The What Works Clearinghouse denotes this pattern as having “potentially
acceptable” levels of bias (What Works Clearinghouse, 2014). For this reason, results
should be interpreted cautiously.
Missing data. Of the data that was analyzed, there were 11 missing responses for
individual items. These responses were from eight separate participants, with the number
of responses missing per participant ranging from one to three. There was no more than
one missing response per process or outcome measure and therefore missing data was
managed by assigning the participant’s average score for that measure.
Once attrition and missing data were managed, the final sample was
predominantly female (75%) and Caucasian (78.8%), with the majority of participants
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being undergraduate college freshman (59.6%). The majority of the sample had no
meditation experience (46.2%) or little meditation experience (38.5%; see Tables 1 –5).

Table 1. Number of Participants by Condition
Condition
Relaxation Control
Loving-Kindness Meditation
Mindful Breathing Meditation
Confounded Combined (dropped from analyses)
Combined MBM and LKM
Total
Table 2. Number of Participants by Condition
Sex
Frequency
Male
Mindful Breathing
2
Loving-Kindness
4
Combined
5
Relaxation
2
Total
13
Female
Mindful Breathing
11
Loving-Kindness
10
Combined
6
Relaxation
12
Total
39

Table 3. Age of Participants by Condition
Age
Frequency
Age 18
Mindful Breathing
9
Loving-Kindness
8
Combined
4
Relaxation
10
Age 19
Mindful Breathing
2
Loving-Kindness
3
Combined
6
Relaxation
2
Total
13
(Table Continued)

N
14
14
13
13
11
52

Percent
15.4
28.6
45.5
14.3
25
84.6
71.4
54.5
85.7
75

Percent
69.2
57.1
36.4
71.4
15.4
21.4
54.5
14.3
25.0
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Age
Age 20
Mindful Breathing
Loving-Kindness
Combined
Relaxation
Total
Age 21
Mindful Breathing
Loving-Kindness
Combined
Relaxation
Total
Age 22
Mindful Breathing
Loving-Kindness
Relaxation
Total

Frequency

Percent

1
1
0
1
3

7.7
7.1
0
7.1
5.8

1
1
1
0
3

7.7
7.1
9.1
0
5.8

0
1
1
2

0
7.1
7.1
3.8

Table 4. Race of Participants by Condition
Race
Frequency
White
Mindful Breathing
11
Loving-Kindness
12
Combined
6
Relaxation
12
Total
41
Black
Mindful Breathing
0
Loving-Kindness
0
Combined
2
Relaxation
0
Total
2
Asian
Mindful Breathing
0
Loving-Kindness
2
Combined
0
Relaxation
0
Total
2
Hispanic
Mindful Breathing
1
Loving-Kindness
0
Combined
1
Relaxation
0
(Table Continued)

Percent
84.6
85.7
54.5
85.7
78.8
0
0
18.2
0
3.8
0
14.3
0
0
3.8
7.7
0
9.1
0
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Race
Total
Biracial
Mindful Breathing
Loving-Kindness
Combined
Relaxation
Total
Hawaiian or North Pacific
Islander
Mindful Breathing
Loving-Kindness
Combined
Relaxation
Total
Native American
Mindful Breathing
Loving-Kindness
Combined
Relaxation
Total

Frequency
2

Percent
3.8

1
0
0
2
3

7.7
0
0
14.3
5.8

0
0
1
0
1

0
0
9.1
0
1.9

0
0
1
0
1

0
0
9.1
0
1.9

Table 5. Participant Year in College by Condition
Frequency
Freshman Year
Mindful Breathing
9
Loving-Kindness
8
Combined
9
Relaxation
10
Total
36
Sophomore Year
Mindful Breathing
2
Loving-Kindness
2
Combined
1
Relaxation
1
Total
6
Junior Year
Mindful Breathing
1
Loving-Kindness
2
Combined
1
Relaxation
2
Total
6
Senior Year
Mindful Breathing
1
(Table Continued)
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Percent
69.2
57.1
81.8
71.4
69.2
15.4
14.3
9.1
7.1
11.5
7.7
14.3
9.1
14.3
11.5
7.7

Loving-Kindness
Combined
Relaxation
Total
Fifth Year
Mindful Breathing
Loving-Kindness
Combined
Relaxation
Total

Frequency
2
0
0
3

Percent
14.3
0
0
5.8

0
0
0
1
1

0
0
0
7.1
1.9

Experimental Design and Procedure
At Time 1, participants completed informed consent (see Appendix B), and were
offered a copy of the form for their records. Participants were assigned to a condition and
assigned a unique three-digit identification number. They were asked to keep this
identification number in a secure location so they could write it on their materials at Time
2. Participants completed the Time 1 measures (i.e., process and outcome measures
described below, as well as demographic information; see Appendices C–M). Participants
received an intervention packet, including the intervention directions, treatment integrity
calendar log (see Appendix N), directions describing how to access the audio-recording, a
brief action planning/coping worksheet (see Appendix O), and information about where
and when to return to complete Time 2 measures.
Participants heard standardized intervention directions read to all participants
regardless of condition, and brief action planning was discussed based on the Health
Action Process Approach (HAPA) model (Sanetti, Kratochwill, & Long, 2013). This
included action planning (e.g., discussing how to accommodate this new behavior change
into one’s routine by placing the treatment integrity calendar log on the refrigerator
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where it will be seen, setting a daily alarm on one’s phone, ensuring easy access to the
audio-recording). It also included coping planning, or planning for unexpected setbacks
or disruptions (e.g., anticipating days that completing the intervention might be
challenging, coming up with a back-up plan for when one misses the usual intervention
time). Participants completed the action and coping planning worksheet at Time 1, and
completed preparation steps in session (i.e., setting an alarm on their phones). Next,
participants downloaded the audio-recordings on their devices and made sure that they
worked using their individual headphones, ensuring other participants could not hear their
recordings.
In addition to the HAPA planning, two other measures were taken to ensure high
treatment integrity. Firstly, participants were informed that in order to receive full credit
for the study they had to complete the exercise for a specific number of days (e.g., 10/14).
The participants were told that the exact number of days required for credit would remain
a mystery until they returned at Time 2. They were encouraged to practice daily, but told
that 100% compliance would not be required for full credit. This was intended to
encourage participants to complete the exercise as close to daily as possible, while also
encouraging honest reporting. When participants returned at Time 2 they were informed
that they would receive full credit for participation in the study, regardless of how many
days they completed the exercise.
Participants were instructed not to share information about their condition
(including discussing or sharing the audio recording) with others until (a) after
completion of Time 2 and then (b) only with those who had also completed the study or
(c) had no opportunity to participate in the study (e.g., are not LSU students or are not
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currently enrolled in a Psychology undergrad course and thus cannot register via Sona).
Lastly, the principal investigator confirmed the return date/time for Time 2 when the
participants completed the post-intervention measures.
At Time 2, two weeks after Time 1, participants returned to complete the post-test
measures (process measures, outcome measures, and TA measure; see Appendix P) and
turned in their TI calendar log. The participants were provided with links to access the
audio-recordings associated with all conditions as well as links to additional MBM and
LKM exercises freely available online. When participants handed in their measures, the
principal investigator or research assistant checked each measure for completion, and
checked to ensure the identification number was on the measures. After data collection,
all measures were scored, and all data entered into SPSS version 23 for analysis.
Demographic Information. Demographic information was collected at Time 1.
Questions included basic information such as age, gender, and race/ethnicity (see
Appendix C). This form also included items assessing previous meditation experience, as
this may affect response to the intervention (Thompson & Walz, 2007; Baer et al., 2006).
Participants were given space to describe the frequency, duration, and type of meditation
practice they engaged in previously. Participant’s demographic information is detailed in
Table 1.
Independent Variables
There were four experimental conditions: (1) MBM, (2) LKM, (3) Combined, and
(4) Relaxation. Each condition consisted of a unique 10-minute audio recording with a
spoken script. The recordings were as uniform as possible. They were read by the same
reader, were of equal length, and were read with the same tone of voice. The scripts each
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began with similar introduction statements, and ended with similar closing statements.
The experimental manipulation across conditions consisted of the differences in the
spoken script between these shared statements.
MBM. The MBM script was adapted from scripts used in MBSR and MBCT
(Segal et al., 2002; Semple & Lee, 2011; Stahl et al., 2014; Stahl, & Goldstein, 2010;
Kabat-Zinn, 1990). The purpose of this intervention was to increase present moment
attention, acceptance, and cognitive defusion. The focus was consistent with basic
mindfulness principles described earlier. The script began with focus on the breath, and
encouraged non-judgmental identification of thoughts, feelings, and sensations that arose,
before returning to a focus on the breath (see Appendix Q).
LKM. The LKM script was based on strategies suggested in various LKM
resources (e.g., Kabat-Zinn, 1994; Salzberg, 1995; Kornfield, 2002; UCLA Mindful
Awareness Research Center). The purpose of this intervention was to increase feelings of
connection with self and others, compassion for self and others, and positive affect. The
script made use of phrases repeated towards self, loved ones, neutral others, and all beings.
The participant was asked to use visualization to assist in cultivating these feeling states (see
Appendix R).

Combined. The combined MBM and LKM script included roughly five minutes
of mindful breathing based on an abbreviated version of the MBM script, and five
minutes of loving-kindness from an abbreviated version of the LKM script. Mindfulness
content preceded loving-kindness content in the script (see Appendix S).
Relaxation. Participants assigned to the Relaxation condition also received a 10minute audio recording; however, the script instructed them to have quiet time in which
they did not engage in any activity other than listening to the recording and relaxing. The
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idea was to maximize placebo effects, as participants were adding something new to their
routine, while also inducing the relaxation response, without the addition of proposed
active ingredients of the MBM and LKM interventions (see Appendix T).
Dependent Variables
The prompts for all self-report measures were changed to reflect moods, attitudes,
and behavior within the past week. This modification was made to ensure consistency
between the measures and congruence with the timeline of the brief nature of the study.
One week was used as the response anchor instead of two weeks (the full intervention
period) because it was expected that the potency of the intervention may build with
practice and thus reflecting on the second half of the intervention may yield a more
accurate representation of potential behavior change than reflecting on the whole twoweek intervention period.
Process variables
Social connectedness. Social connectedness was measured using the inverse
score derived from the UCLA Loneliness Scale—Revised (UCLA; Russell, Peplau, &
Ferguson, 1978; Russell, Peplau, & Cutrona, 1980). The 20-item measure is on a fourpoint likert-type scale from (0) I never feel this way to (3) I often feel this way. Most
statements are negatively phrased, but nine are positively phrased and reverse scored, and
include sentences like “I am unhappy doing so many things alone” and “I feel left out.”
The measure has strong internal consistency (α = 0.89–0.94) and test-retest reliability
over a one-year period (r = 0.73; Russell, 1996). Concurrent/convergent validity with
other measures of loneliness has also been established. And the measure has good
construct validity (Russell, 1996; see Appendix B).
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Cognitive fusion and experiential avoidance. Elements of psychological
inflexibility—cognitive fusion and experiential avoidance—were measured by the
abbreviated version of the Avoidance and Fusion Questionnaire for Youth (AFQ; Greco,
Lambert, & Baer, 2008). Though this measure was originally validated with youth, it has
been validated for use with adults, specifically undergraduate college students (Renshaw,
2016a). This eight-item measure is on a five-point scale from (0) Not at all true to (4)
Very true. Items are negatively worded, and examples include “My life won’t be good
until I feel happy” and “I do worse in school when I have thoughts that make me feel
sad.” In a sample of undergraduate college students, the abbreviated 8-item version had
stronger internal consistency and better data-model fit than the original 17-item measure
(Renshaw, 2016a; see Appendix C).
Being present. Another element of psychological flexibility—present moment
awareness—was measured using the short 5-item version of the Mindful Attention
Awareness Scale (MAAS, Renshaw, 2016b). This is an abbreviated version of the
original 15-item MAAS for measuring trait mindfulness (Brown & Ryan, 2003). All
items are arranged on a six-point scale from (1) Almost always to (6) Almost never.
Example items include “I find it difficult to stay focused on what’s happening in the
present” and “I find myself preoccupied with the future or the past.” Items are negatively
worded and higher scores represent higher levels of trait mindfulness. Preliminary
analyses testing the short version of the MAAS with college students indicate strong
internal consistency (Renshaw, 2016b; see Appendix D).
Affect. Positive and negative affect were measured by the Positive and Negative
Affect Schedule (PANAS; Watson, Clark, & Tellegen, 1988). The PANAS is a 20-item

53

measure on a five-point likert scale. Respondents were asked to indicate the extent to
which they have felt this way in the past week. Responses scale from (1) Very slightly or
not at all to (5) Extremely. Positive affect items include words such as “Interested” and
“Excited,” whereas negative affect items include words such as “Distress” and “Guilty.”
Two affect scores were derived from this measure: positive affect score (PAS), and
negative affect score (NAS). When using the timeframe over the past few days, internal
consistency was high (PAS α = 0.88; NAS α = 0.85). Test-retest reliability over eight
weeks was fair (PAS r = 0.48; NAS r = 0.42; see Appendix E).
Compassion for self. Self-compassion was measured by the Self-Compassion
Scale—Short Form (SCSSF; Raes, Pommier, Neff, & Van Gucht, 2011), which is based
on the full-version scale (Neff, 2003). The SCSSF is a 12-item measure on a five-point
likert-type scale, where respondents rate the frequency of how they behave towards
themselves in difficult times on a scale from (1) Almost never to (5) Almost always. Item
examples include “When I fail at something important to me I become consumed by my
feelings of inadequacy” and “I try to see my failings as part of the human condition.”
Negatively worded items are reverse-scored. Confirmatory factor analysis showed a
retained six-factor solution as well as single-order factor for self-compassion. The six
subscales include: self-kindness, self-judgment, common humanity, isolation,
mindfulness, and over-identified. When validated in English, internal consistency for the
total score was high (α = 0.86) and correlation with the full-length score was excellent (r
= 0.98). Model fit was also appropriate (Raes, Pommier, Neff, & Van Gucht, 2011; Neff,
2003; see Appendix F).
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Compassion for others. Compassion for others was measured using the Santa
Clara Brief Compassion Scale (SCBCS; Hwang, Plante, & Lackey, 2008), which is based
on the full-length Compassionate Love For Humanity Scale (CLS; Sprecher & Fehr,
2005). The SCBCS is a five-item measure that uses a seven-point likert scale from (1)
Not at all true of me to (7) Very true of me. Respondents are asked to answer how true
each item is for them, including “When I hear about someone going through a difficult
time, I feel a great deal of compassion for him or her” and “I often have tender feelings
toward people when they seem to be in need.” The correlation between the full and brief
versions is strong (r = 0.96) and the internal consistency is high (α = 0.90). The original
scale is based on a single factor. It is related to but distinct from scales measuring
qualities such as empathy and hope (Sprecher & Fehr, 2005). It is also related to
prosocial behavior (Hwang, Plante, & Lackey, 2008; see Appendix G).
Outcome variables
General Anxiety. General anxiety was assessed through a screening tool for
Generalized Anxiety Disorder (GAD; Spitzer, Williams, & Lowe, 2006). This seven-item
measure is on a frequency-based likert-type scale ranging from (0) Not at all sure to (3)
Nearly every day. It asks participants to rate how often they have been bothered by
problems such as “Feeling nervous, anxious, or on edge” or “being so restless it’s hard to
sit still” (Spitzer, Williams, & Lowe, 2006). There is also an item related to how
impairing symptoms are. The measure has been psychometrically validated. Internal
consistency of the screener is excellent (Cronbach’s α = 0.92). Test-retest reliability is
good (intraclass correlation r = 0.83). Criterion, construct, factorial, and procedural
validity are also established (Spitzer, Williams, & Lowe, 2006; see Appendix H).
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Social Anxiety. Social anxiety was assessed using the Social Phobia Inventory
(SPIN; Connor et al., 2000). This seventeen-item measure is on a likert-type scale
ranging from (0) Not at all to (4) Extremely. Participants are asked to rate how much the
following problems have bothered them in the past week. All items are worded
negatively and examples include “I am bothered by blushing in front of people” and
“Being criticized scares me a lot.” Test-retest reliability, internal consistency, convergent
validity, divergent validity, and construct validity have all been established and are
adequate (Connor et al., 2000; see Appendix I).
Depression. Depression was assessed using the Center for Epidemiological
Studies Depression Scale (CES-D; Radloff, 1977). This twenty-item measure is on a
frequency-based likert-type scale ranging from (0) Rarely or none of the time (less than 1
day) to (3) Most or all of the time (5-7 days). Sixteen items are worded negatively (e.g.,
“I was bothered by things that usually don’t bother me” or “I felt depressed”) and four
reverse-score items were positively worded (e.g., “I felt hopeful about the future” or “I
was happy”). Internal consistency is very high (α = 0.85 in the general population of
whites and 0.90 in the clinical sample). Test-retest reliability of the measure is adequate
(r = 0.57). Construct and convergent-concurrent validity are also established (Radloff,
1977).
Subjective wellbeing. Global subjective wellbeing was measured using the
Satisfaction with Life Scale (SWL; Diener, Emmons, Larsen, & Griffin, 1985). The fiveitem measure is on a seven-point likert-type scale from (1) Strongly disagree to (7)
Strongly agree. Items include statements about life such as “In most ways my life is close
to ideal” and “I am satisfied with my life.” The measure has strong internal consistency
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(α = 0.87) and test-retest reliability (r = 0.82; Diener et al., 1985). Concurrentconvergent validity with other wellbeing measures has also been established (Diener et
al., 1985; Pavot, Diener, Colvin, & Sandvik, 1991; Pavot & Diener, 1993; see Appendix
K).
Variables Potentially Influencing Treatment Effectiveness
Previous meditation experience. Previous meditation experience (PME) was
measured using a single self-report item on the demographics questionnaire collected at
Time 1. The question read, “How much experience have you had meditating?” Response
options were on a 4 point scale from “none” to “a lot” (see Appendix C).
Treatment integrity. Treatment integrity (TI) was measured using a self-report
calendar log completed by each participant. It was provided at Time 1, and completed
each day until it was collected at Time 2. The log tracked daily completion or noncompletion of the intervention (see Appendix N).
Treatment acceptability. Treatment acceptability was assessed using an adapted
eight-item version of the Abbreviated Acceptance Rating Profile (AARP; Tarnowski &
Simonian, 1992). A unitary factor accounted for 84.9% of the variance with item loadings
ranging from .89 to .96. Internal consistency was α = .98. Items are on a six-point likert
scale from (1) Strongly disagree to (6) strongly agree. All items were adapted to reflect
the current intervention study. For example, the original item “I liked this treatment” was
replaced with “I enjoyed doing this exercise” and original item, “Overall the treatment
would help the child” was replaced with “Overall, this exercise was helpful for
decreasing my distress and improving my wellbeing” (see Appendix L).
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RESULTS
Technical Difficulties with Data Collection
Of the 56 participants who participated in the first phase of data collection, there
was no attrition. However, on September 29, 2016 the links to the audio files for all
conditions stopped working due to researcher error. The researcher emailed participants
within an hour of the disturbance, asking them to reply with their three-digit participation
code. Then the researcher emailed them the appropriate new link according to their
condition. Every participant responded within 24 hours except #022 (mindful breathing
condition) and #036 (confounded combined condition), who never responded. Both of
these participants started the study on September 26, so though they completed Part 2 and
reported that they completed the intervention on the TI log, there was no capability for
them to access and download the appropriate condition audio file prior to the disturbance.
Thus, it was assumed that they could not have participated in the exercises as they
reported and therefore their data was removed from the final data set.
When preliminary analyses were conducted on participant responses obtained
during the first phase of data collection, the researcher noticed that there was not
consistent therapeutic movement in the combined condition scores from Time 1 to Time
2 (see Table 6). This unexpected finding prompted the researcher to recheck the technical
aspects of the study protocol, which led to the discovery that the audio file for the
Combined condition included distracting background noise that sounded like scratching
of clothing on a microphone. Due to this potentially confounding variable, a second
round of data was collected for the combined condition only, using a re-recorded audio
file. The original participants in the combined condition were therefore excluded from the
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primary analyses and replaced by participants from the second phase of data collection.
Though this was done to reduce a potential treatment confound, the introduction of a
condition collected at a separate time, using nonrandom assignment, introduced a threat
to the internal validity of the study and is therefore noted as a limitation of this
investigation (see Whitley & Kite, 2013).
Table 6. Process and Outcome Measures for Potentially Confounded Combined Group
Measure
Time 1
Time 2
Therapeutic Change
UCLA
16.15
17.54
No
AFQ
17.46
17.85
No
MAAS
16.08
18.15
Yes
PAS
27.69
32.61
Yes
NAS
26.77
22.92
Yes
SCSSF
30.46
35.46
Yes
SCBCS
24.92
25.54
Yes
GAD
12.15
7.15
Yes
SPIN
21.08
18.31
Yes
CESD
25.08
21.23
Yes
SWL
21.23
23.54
Yes
Preliminary Analyses
Assumptions. Normality was assessed for all process and outcome variables
using skewness and kurtosis of scores at Time 1, and they were all deemed to be
conservatively normally distributed, as all values were either less than or approximately
equally to the absolute value of two (Hancock & Mueller, 2010). Homogeneity of
variance between groups was tested using the Levene’s test and results indicated no
violations. Independence of observations was met through the experimental design.
Other considerations. Items were reverse scored if required and composite
scores for each process and outcome measure were derived for Time 1 and Time 2.
Internal consistency within measures and correlations between measures were calculated
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to ensure that expected correlations and reliabilities were observed, increasing confidence
that all data were entered without error (see Tables 7–8).
To determine if there were significant differences between conditions across all
process and outcome variables at Time 1, an ANOVA by condition was conducted.
Results indicated that there were no significant differences between conditions with
regard to any variables except self-compassion, SCSSF, F(3,48) = 5.04, p = .004, !2 =
.386.
Table 7. Internal Consistencies for Process and Outcomes Measures
Measure
Time 1 α
Time 2 α
UCLA
.938
.957
AFQ
.828
.897
MAAS
.891
.935
PAS
.900
.909
NAS
.825
.909
SCSSF
.798
.806
SCBCS
.892
.906
GAD
.849
.901
SPIN
.897
.936
CESD
.869
.888
SWL
.911
.914
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Table 8
Bivariate Pearson’s Correlations Among Process and Outcome Measures
UCLA AFQ
MAAS PAS
NAS
SCSSF

SCBCS

GAD

SPIN

CESD

SWL

UCLA

1

.723**

-.390**

.625**

.625**

-.421**

-.025

.538**

.504**

.630**

-.641**

AFQ

.662**

1

-.487**

-.507**

.626**

-.535**

-.083

.477**

.369**

.648**

-.592**

MAAS

-.615**

-.602**

1

.444**

-.430**

.289

-.084

-.466**

-.208

-.484**

.290*

PAS

-.466**

-.455**

.383**

1

-.424**

.469**

.221

-.481**

-.201

-.615**

.736**

NAS

.639**

.798**

-.615**

-.396**

1

-.484**

.091

.673**

.314*

.817**

-.495**

SCSSF

-.674**

-.686**

.484**

.553**

-.643**

1

.128

-.456**

-.195

-.644**

.505**

SCBCS

-.128

-.065

-.128

.332*

.111

.236

1

.246

.017

.178

.121

GAD

.646**

.670**

-.676**

-.318*

.782**

-.574**

.055

1

.204

.751**

-.571**

SPIN

.513**

.660**

-.619**

-.253

.536**

-.538**

.146

.452**

1

.291*

-.231

CESD

.744**

.802**

-.689**

-.446**

.777**

-.634**

-.001

.773**

.660**

1

-.700**

SWL

-.701**

-.628**

.365**

.466**

-.576**

.613**

.311*

-.478**

-.421**

-.626**

1

** correlation is significant at the .01 level (two-tailed)
* correlation is significant at the .05 level (two-tailed)
Note. Time 1 values are above and to the right of 1; Time 2 values are below and to the left of 1
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Post hoc comparisons with a Bonferroni adjustment revealed that the Combined
condition (obtained during the second phase of data collection) was significantly more
self-compassionate at Time 1 than other conditions as measured by the SCFSS (see Table
9). In order to ensure that this was not a data entry error, the researcher re-confirmed that
the raw data had been entered into SPSS correctly for several participants within the
Combined and other conditions, and also re-calculated the composite score for this
variable. It was confirmed that the original scores had been entered and calculated
correctly. To accommodate this difference in Time 1 scores for self-compassion, an
ANCOVA using Time 1 SCSSF scores as the covariate was used in addition to regular
ANOVA to analyze the self-compassion variable, whereas regular ANOVA were used to
analyze the remaining nine variables.
Table 9. Post Hoc Comparisons for SCSSF by Condition at Time 1
Condition 1
Condition 2
M Diff. (1-2)
SE
MBM
LKM
-.044
3.04
Combined
-10.16*
3.24
Relaxation
.742
3.04

p-value
1.00
.017
1.00

LKM

MBM
Combined
Relaxation

.044
-10.117*
.786

3.04
3.18
2.99

1.00
.016
1.00

Combined

MBM
LKM
Relaxation

10.16*
10.12*
10.90*

3.24
3.18
3.18

.017
.016
.008

Relaxation

MBM
LKM
Combined

-.742
-.787
-10.903#

3.04
2.98
3.18

1.00
1.00
.008
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Primary Analysis
Research Questions 1 and 2: (1) Are brief MBM, LKM, and Combined
conditions more effective than Relaxation for changing therapeutic processes and
mental health outcomes? (2) Do MBM, LKM, and Combined conditions
demonstrate differential effects across therapeutic process and outcome variables?
For the primary analyses, to determine if active treatment groups were more
effective than a relaxation control at creating therapeutic change in process and outcome
variables, and to determine differential effects of each condition on process and outcome
variables, a repeated measures ANOVA was run for each process and outcome variable,
with the exception of self-compassion (SCSSF), which was also run as an ANCOVA due
to significant between-condition differences observed at Time 1. If for any process or
outcome variable Mauchly’s sphericity test was violated, then the Greenhouse Giesser
correction value was used.
Social connectedness. A one-way repeated measures ANOVA indicated a main
effect of time on UCLA characterized by a large effect size, F(1, 48) = 13.89, p = .001,
!2 = .224. The effect of condition was not significant and was characterized by a
negligible effect size, F(3,48) = .15, p = .927, !2 = .009. The time by condition
interaction was also not significant, but it was characterized by a small effect size, F(3,
48) = .56, p = .645, !2 = .034. For a visual depiction of

63

, see Figure 1.

Average Score on the UCLA
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Mindful Breathing Meditation
Combined

Loving Kindness Meditation
Relaxation

Figure 1. Mean of Loneliness by Condition at Time 1 and Time 2

Cognitive fusion and experiential avoidance. A one-way repeated measures
ANOVA indicated a main effect of time on AFQ characterized by a large effect size, F(1,
48) = 24.35, p < .001, !2 = .337. Though the effect of condition was not significant it was
characterized by a small effect size, F(3,48) = .420, p = .739, !2 = .026. The time by
condition interaction, however, was significant and characterized by a large effect size,
F(3, 48) = 3.09, p = .036, !2 = .162. For a visual depiction of results, see Figure 2.
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Figure 2. Mean of Avoidance and Fusion by Condition at Time 1 and Time 2

Present moment awareness. A one-way repeated measures ANOVA indicated a
main effect of time on MAAS characterized by a large effect size, F(1, 48) = 47.37, p <
.001, !2 = .497. The effect of condition was not significant, though it was characterized
by a medium effect size, F(3,48) = 1.05, p = .379, !2 = .062. The time by condition
interaction was also not significant, but was characterized by a small effect size, F(3, 48)
= .72, p = .544, !2 = .043. For a visual depiction of results, see Figure 3.
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Figure 3. Mean of Present Moment Attention by Condition at Time 1 and Time 2

Positive affect. A one-way repeated measures ANOVA indicated a main effect of
time on PAS, characterized by a large effect size, F(1, 48) = 22.12, p < .001, !2 = .315.
The effect of condition was not significant, though it was characterized by a small effect
size, F(3,48) = .18, p = .911, !2 = .011. The time by condition interaction was also not
significant, though it was characterized by a medium effect size, F(3, 48) = 2.17, p =
.104, !2 = .119. For a visual depiction of results, see Figure 4.
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Average Score on the PAS
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Figure 4. Mean of Positive Affect by Condition at Time 1 and Time 2

Negative affect. A one-way repeated measures ANOVA indicated a main effect
of time on NAS, characterized by a large effect size, F(1, 48) = 58.77, p < .001 , !2 =
.550. The effect of condition was not significant, but was characterized by a medium
effect size, F(3,48) = .1.70, p = .179, !2 = .096. The time by condition interaction was
also not significant, though it was characterized by a small effect size, F(3, 48) = 1.00, p
= .402, !2 = .059. For a visual depiction of results, see Figure 5.
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Figure 5. Mean of Negative Affect by Condition at Time 1 and Time 2

Compassion for self. A one-way repeated measures ANOVA indicated a main
effect of time on SCSSF characterized by a large effect size, F(1, 48) = 55.28, p < .001,
!2 = .535. The effect of condition was also significant, characterized by a large effect
size, F(3,48) = 5.16, p = .004, !2 = .244. The time by condition interaction was not
significant, though it was characterized by a medium effect size, F(3, 48) = 1.12, p =
.350, !2 = .065. Using Time 1 scores as a covariate, a one-way repeated measures
ANCOVA was also run and indicated a main effect of time on SCSSF, characterized by a
large effect size, F(1, 50) = 61.55, p < .001, !2 = .552. The effect of condition was not
significant, though it was characterized by a small effect size, F(3,47) = .938, p = .430, !2
= .056. The time by condition interaction was also not significant, but also characterized
by a small effect size, F(3, 48) = .938, p = .430, !2 = .056. For a visual depiction of
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results, see Figure 6. Note that Time 1 and Time 2 averages were highly similar in MBM

Average Score on the SCSSF

and LKM conditions so their lines appear to be overlapping in the Figure.
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Figure 6. Mean of Self-Compassion by Condition at Time 1 and Time 2

Compassion for others. A one-way repeated measures ANOVA indicated there
was no main effect of time on SCBCS, though a small effect size was observed, F(1, 48)
= .67, p = .417, !2 = .014. The effect of condition was not significant, though it was
characterized by a small effect size, F(3,48) = .54, p = .659, !2 = .033. The time by
condition interaction was also not significant, though it was also characterized by a small
effect size, F(3, 48) = .68, p = .572, !2 = .040. For a visual depiction of results, see
Figure 7.
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Figure 7. Mean of Compassion for Others by Condition at Time 1 and Time 2

General anxiety. A one-way repeated measures ANOVA indicated a main effect
of time on GAD, characterized by a large effect size, F(1, 48) = 70.00, p < .001, !2 =
.593. The effect of condition was not significant, but it was characterized by a small
effect size, F(3,48) = .64, p = .595, !2 = .038. The time by condition interaction was also
not significant, but it was characterized by a medium effect size, F(3, 48) = 2.38, p =
.081, !2 = .130. For a visual depiction of results, see Figure 8.
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Figure 8. Mean of General Anxiety by Condition at Time 1 and Time 2

Social anxiety. A one-way repeated measures ANOVA indicated a main effect of
time on SPIN, characterized by a large effect size, F(1, 48) = 54.24, p < .001, !2 = .531.
The effect of condition was not significant, but it was characterized by a small effect size,
F(3,48) = .39, p = .760, !2 = .024. The time by condition interaction was also not
significant, but it was also characterized by a small effect size, F(3, 48) = .50, p = .682,
!2 = .030. For a visual depiction of results, see Figure 9.
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Figure 9. Mean of Social Anxiety by Condition at Time 1 and Time 2

Depression. A one-way repeated measures ANOVA indicated a main effect of
time on CESD, characterized by a large effect size, F(1, 48) = 38.77, p < .001, !2 = .447.
The effect of condition was not significant but characterized by a small effect size,
F(3,48) = .53, p = .662, !2 = .032. The time by condition interaction was at the threshold
of significance and was characterized by a large effect size, F(3, 48) = 2.79, p = .05, !2 =
.148. For a visual depiction of results, see Figure 10.
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Figure 10. Mean of Depression by Condition at Time 1 and Time 2

Wellbeing. A one-way repeated measures ANOVA indicated a main effect of
time on SWL, characterized by a large effect size, F(1, 48) = 17.03, p < .001, !2 = .262.
The effect of condition was not significant and was characterized by a negligible effect
size, F(3,48) = .12, p = .948, !2 = .007. The time by condition interaction was also not
significant, though it was characterized by a medium effect size, F(3, 48) = 2.06, p =
.117, !2 = .114. For a visual depiction of results, see Figure 11.
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Figure 11. Mean of Wellbeing by Condition at Time 1 and Time 2

Further descriptive analyses. Given the general trend of non-significant results
for most interaction effects, which was likely influenced by low statistical power, a richer
descriptive analysis of between-condition effects was conducted, including calculation of
change scores as well as standardized mean differences among change scores as a
function of condition (calculated using Hedges’ g with an accompanying 95% confidence
interval). See Table 10 for a full presentation of mean scores across all variables by
condition at Time 1 and Time 2, and Table 11 for an analysis of change scores (Time 2Time 1) for all variables by condition. The author chose to report change scores rather
than running ANCOVAs with Time 1 as a covariate due to power limitations. See Table
12 for comparison of raw and standardized mean differences across all variables among
conditions.
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Table 10. Time 1 and Time 2 Mean Scores for Process and Outcome Measures by
Condition
Condition Time 1 M SD
Time 2 M SD
N
UCLA
MBM
LKM
Combined
Relaxation
Total

14.85
11.71
12.81
14.07
13.37

14.78
13.00
14.42
7.38
12.27

8.54
6.93
10.91
8.14
8.50

8.24
7.81
18.25
7.3
10.60

13
14
11
14
52

MBM
LKM
Combined
Relaxation
Total

18.38
16.07
14.36
16.07
16.28

7.335
4.83
7.99
3.34
6.00

12.77
11.42
13.64
14.29
13.00

4.11
2.53
7.90
4.27
4.87

13
14
11
14
52

MBM
LKM
Combined
Relaxation
Total

16.08
17.93
17.81
16.14
16.96

5.39
5.31
5.51
6.05
5.48

22.15
23.21
23.72
19.50
22.06

5.38
3.98
6.18
6.52
5.65

13
14
11
14
52

MBM
LKM
Combined
Relaxation
Total

29.08
29.14
29.63
31.07
29.75

7.27
9.52
8.24
7.84
8.08

37.77
36.71
36.09
31.79
35.52

7.32
6.70
12.84
9.51
9.22

13
14
11
14
52

MBM
LKM
Combined
Relaxation
Total

28.31
22.50
22.00
24.21
24.31

6.81
5.71
8.31
6.72
7.10

19.31
15.93
16.63
18.86
17.71

6.22
2.67
9.62
6.76
6.54

13
14
11
14
52

MBM
LKM
Combined
Relaxation
Total

31.38
31.43
41.55
30.64
33.35

7.10
9.47
8.27
6.44
8.79

42.93
42.86
47.27
39.29
42.85

6.58
5.35
11.18
6.43
7.76

13
14
11
14
52

MBM
LKM
Combined
Relaxation
(Table Continued)

28.92
27.07
26.91
25.79

4.07
7.03
8.20
6.59

28.85
27.07
28.82
26.36

3.34
7.03
7.51
6.42

13
14
11
14

AFQ

MAAS

PAS

NAS

SCSSF

SCBCS
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Measure

Condition
Total

Time 1 M
27.27

SD
6.18

Time 2 M
27.69

SD
6.16

N
52

MBM
LKM
Combined
Relaxation
Total

12.38
10.64
10.27
9.57
10.71

6.13
8.15
5.42
5.88

3.92
1.43
4.55
5.64
3.85

2.14
.65
6.33
5.01
4.25

13
14
11
14
52

MBM
LKM
Combined
Relaxation
Total

23.38
21.86
20.91
22.64
22.25

12.59
14.63
11.20
12.89
12.63

15.92
10.21
10.27
13.64
12.58

12.02
8.93
8.87
11.14
10.36

13
14
11
14
52

MBM
LKM
Combined
Relaxation
Total

22.77
18.79
16.45
17.79
19.02

11.32
10.63
13.96
8.35
10.97

11.31
6.14
12.54
12.87
10.58

9.23
4.18
17.3
7.92
10.35

13
14
11
14
52

MBM
LKM
Combined
Relaxation
Total

22.69
22.14
25.10
24.71
23.60

7.13
7.32
8.44
6.24
7.15

28.08
26.36
26.00
26.29
26.69

5.12
5.99
10.42
5.48
6.71

13
14
11
14
52

GAD

SPIN

CESD

SWL

Table 11. Mean Change Scores for Process and Outcome Measures by Condition
Measures
Condition
M Δ (T1-T2)
SD Δ
UCLA
Therapeutic direction is negative
MBM
-6.31
12.03
LKM
-4.79
10.02
Combined
-1.91
6.22
Relaxation
-5.93
6.53
Total
-4.86
8.99
AFQ
Therapeutic direction is negative
MBM
-5.62
6.40
LKM
-4.64
4.66
Combined
-0.73
4.31
Relaxation
-1.79
2.39
Total
-3.29
4.92
(Table Continued)
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Measures
MAAS
Therapeutic direction is positive

Condition

M Δ (T1-T2)

SD Δ

MBM
LKM
Combined
Relaxation
Total

6.08
5.29
5.91
3.36
5.10

6.32
6.04
3.65
4.81
9.24

MBM
LKM
Combined
Relaxation
Total

8.69
7.57
6.45
0.71
5.77

9.66
8.64
8.57
8.81
9.24

MBM
LKM
Combined
Relaxation
Total

-9.00
-6.57
-5.73
-5.36
-6.60

7.75
6.14
5.54
4.81
6.15

MBM
LKM
Combined
Relaxation
Total

11.54
11.43
5.72
8.64
9.50

9.05
7.74
10.75
8.67
9.04

MBM
LKM
Combined
Relaxation
Total

-0.08
-0.43
1.91
0.57
0.423

3.12
4.70
5.15
4.22
4.29

MBM
LKM
Combined
Relaxation
Total

-8.46
-9.21
-5.72
-3.93
-6.87

4.05
6.03
8.09
5.00
6.09

PAS
Therapeutic direction is positive

NAS
Therapeutic direction is negative

SCSSF
Therapeutic direction is positive

SCBCS
Therapeutic direction is positive

GAD
Therapeutic direction is negative
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77

Measures
SPIN
Therapeutic direction is negative

Condition

M Δ (T1-T2)

SD Δ

MBM
LKM
Combined
Relaxation
Total

-7.46
-11.64
-10.63
-9.00
-9.67

11.48
8.80
8.38
8.70
9.29

MBM
LKM
Combined
Relaxation
Total

-11.46
-12.64
-3.91
-5.00
-8.44

12.68
10.83
5.20
6.89
10.00

MBM
LKM
Combined
Relaxation
Total

5.38
4.21
0.91
1.57
3.10

6.23
6.28
5.20
3.76
5.41

CESD
Therapeutic direction is negative

SWL
Therapeutic direction is positive

Table 12. Raw and Standardized Mean Differences Among Condition Change Scores
Measure Condition
Raw M Δ Hedges’ g
Lower
Effect
Comparison
Difference (Std. M Δ
95% CI
Size
(C1-C2)
Difference)
Descriptor
UCLA
MBM v LKM
-1.52
-0.134
Negligible -4.29
MBM v Combined
-4.40
-.432
Small
-4.36
MBM v Relaxation
-.380
-.038
Negligible -3.65
LKM v Combined
-2.88
-.325
Small
-3.68
LKM v Relaxation
1.14
.131
Negligible -3.00
Combined v Relaxation 4.02
.608
Medium
-1.90

Upper
95% CI

4.03
3.50
3.57
3.04
3.26
3.12

AFQ
MBM v LKM
MBM v Combined
MBM v Relaxation
LKM v Combined
LKM v Relaxation
Combined v Relaxation
(Table Continued)
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-4.89
-3.83
-3.91
-2.85
1.06
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-0.171
-.851
-.781
-.838
-.747
.305

Negligible
Large
Medium
Large
Medium
Small

-2.269
-3.071
-2.575
-2.607
-2.119
-1.013

1.928
1.369
1.014
.930
.624
1.623

Measure

Condition
Comparison

Raw M Δ Hedges’ g
Difference (Std. M Δ
(C1-C2)
Difference)

Effect
Size
Descriptor

Lower
95% CI

Upper
95% CI

MBM v LKM
MBM v Combined
MBM v Relaxation
LKM v Combined
LKM v Relaxation
Combined v.
Relaxation

0.79
2.72
0.17
-0.62
1.93
2.55

.124
.031
.472
-.117
.343
.568

Negligible
Negligible
Small
Negligible
Small
Medium

-2.206
-2.080
-1.635
-2.131
-1.679
-1.135

2.434
2.142
2.579
1.898
2.365
2.270

MBM v. LKM
MBM v. Combined
MBM v. Relaxation
LKM v. Combined
LKM v. Relaxation
Combined v Relaxation

1.12
2.24
7.89
1.12
6.86
5.74

.119
.236
.839
.126
.763
.638

Negligible
Small
Large
Negligible
Medium
Medium

-3.330
-3.437
-2.642
-3.249
-2.469
-2.775

3.568
3.909
4.319
3.501
3.995
4.050

MBM v LKM
MBM v Combined
MBM v Relaxation
LKM v Combined
LKM v Relaxation
Combined v. Relaxation

-2.43
-3.27
-3.64
-0.84
-1.21
-0.37

-.339
-.462
-.552
-.138
-.213
-.070

Small
Small
Medium
Negligible
Small
Negligible

-2.964
-3.196
-2.963
-2.446
-2.256
-2.085

2.286
2.272
1.859
2.170
1.830
1.945

MBM v LKM
MBM v Combined
MBM v Relaxation
LKM v Combined
LKM v Relaxation
Combined v Relaxation

0.11
5.82
2.90
5.71
2.79
-2.92

.013
.570
.318
.602
.330
-.293

Negligible
Medium
Small
Medium
Small
Small

-3.154
-3.374
-3.022
-2.993
-2.714
-4.068

3.179
4.514
3.657
4.197
3.374
3.482

.353
-1.987
-.647
-2.34
-1.00
1.34

.085
-.460
-.168
-.462
-.217
.279

Negligible
Small
Negligible
Small
Small
Small

-1.431
-2.128
-1.576
-2.383
-1.872
-1.543

1.601
1.207
1.240
1.459
1.437
2.101

MAAS

PAS

NAS

SCSSF

SCBCS
MBM v LKM
MBM v Combined
MBM v Relaxation
LKM v Combined
LKM v Relaxation
Combined v Relaxation
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Measure

Condition
Comparison

Raw M Δ Hedges’ g
Difference (Std. M Δ
(C1-C2)
Difference)

Effect
Size
Descriptor

Lower
95% CI

Upper
95% CI

MBM v LKM
MBM v Combined
MBM v Relaxation
LKM v Combined
LKM v Relaxation
Combined v Relaxation

.75
-2.74
-4.53
-3.49
-5.28
-1.79

.141
-.425
-.961
-.482
-.925
-.265

Negligible
Small
Large
Small
Large
Small

-1.811
-2.914
-.2685
-3.226
-2.977
-2.823

2.093
2.063
.762
2.262
1.126
2.293

MBM v LKM
MBM v Combined
MBM v Relaxation
LKM v Combined
LKM v Relaxation
Combined v Relaxation

4.18
3.17
1.54
-1.01
-2.64
-1.63

.398
.300
.147
-.113
-2.93
-.184

Small
Small
Negligible
Negligible
Large
Negligible

-3.440
-3.776
-.3674
-3.492
-3.534
-3.540

4.236
4.377
3.968
3.266
2.948
3.172

MBM v LKM
MBM v Combined
MBM v Relaxation
LKM v Combined
LKM v Relaxation
Combined v Relaxation

1.18
-7.55
-6.46
-8.74
-7.64
8.91

.097
-.808
-.621
-1.045
-.817
.297

Negligible
Large
Medium
Large
Large
Small

-4.336
-4.809
-4.428
-4.508
-4.179
-2.138

4.531
3.192
3.186
2.418
2.545
2.732

GAD

SPIN

CESD

SWL
MBM v LKM
1.17
.181
Negligible -2.178
2.541
MBM v Combined
4.47
.746
Medium
-1.568
3.061
MBM v Relaxation
3.81
.725
Medium
01.198 2.647
LKM v Combined
3.30
.547
Medium
-1.740
2.834
LKM v Relaxation
2.64
.495
Small
-1.422
2.412
Combined v Relaxation -0.66
-.144
Negligible -1.886
1.598
Note. Bolded effect sizes indicate a meaningful effect size. Bolded conditions indicate the group
demonstrating more therapeutic effects within the comparison.
Research Question 3. Do beneficial changes in therapeutic processes predict
changes in mental health outcomes?
Due to the small number of participants in each condition, this research question
could only be addressed at the level of the overall sample. Change scores for all process
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variables were included in linear regression models used to predict change scores for all
outcome variables. Results indicated that changes in specific process variables
significantly predicted changes in GAD, CESD, and SWL (see Table 13). Specifically,
changes in MAAS and SCSSF significantly predicted changes in GAD; changes in
UCLA, MAAS, SCSSF, and SCBCS significantly predicted changes in CESD; and
changes in AFQ and PAS significantly predicted changes in SWL (see Table 14).

Table 13. Overall Regression Models for Changes in Processes Predicting Changes in
Outcomes
Outcome
R
Adjusted R2 F
df1
df2
p-value
GAD
.766
.524
9.03
7
44
<.001
SPIN
.465
.217
1.737
7
44
.125
CESD
.849
.677
16.239
7
44
<.001
SWL
.816
.613
12.524
7
44
<.001

Table 14. Relative Strength of Change in Processes for Predicting Change in Outcomes
Outcome
Process
β
t
p-value
Variable
Variable
GAD
UCLA
.193
1.357
.182
AFQ
-.194
-1.375
.176
MAAS
-.246
-2.287
.027
PAS
-.219
-1.762
.085
NAS
.236
1.872
.068
SCSSF
-.322
-2.438
.019
SCBCS
-.028
-.258
.797
SPIN
UCLA
.166
.843
.404
AFQ
.059
.301
.765
MAAS
.074
.497
.621
PAS
-.045
-.260
.796
NAS
.079
.453
.653
SCSSF
-.273
-1.497
.142
SCBCS
.077
.519
.607
(Table Continued)
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Part r
.131
-.203
-.326
-.257
.272
-.345
-.039
.113
.040
.066
-.035
.060
-.200
.069

Outcome
Variable
CESD

Process
Variable

β

t

p-value

Part r

UCLA
AFQ
MAAS
PAS
NAS
SCSSF
SCBCS

.255
.122
-.185
-.081
.281
-.294
.208

2.174
1.048
-2.090
-.789
2.700
-2.699
2.334

.035
.300
.042
.434
.010
.010
.024

.173
.083
-.166
-.063
.215
-.215
.186

UCLA
AFQ
MAAS
PAS
NAS
SCSSF
SCBCS
Note. Bolded text = p < .05

-.164
-.340
-.148
.356
-.189
.074
-.045

-1.277
-2.664
--1.524
3.172
-1.663
.619
-.460

.208
.011
.135
.003
.104
.539
.648

-.111
-.232
-.133
.276
-.145
.054
-.040

SWL

Questions 4 and 5. (4) Are there differences in PME, TI, and TA between
conditions? (5) Do PME, TI, and TA predict effectiveness of the intervention?
In order to address if PME, TI, and TA significantly differed between conditions,
descriptive analyses were explored (see Table 15) and ANOVA were run. To address if
PME, TI, and TA could predict effectiveness of the intervention, linear regressions were
run using changes in outcome variables as the outcome, and PME, TI, and TA as
predictors (see Table 16–17).

Table 15. Mean of PME, TI, and TA by Condition
Condition
PME M
TI M

TA M

MBM
LKM
Combined
Relaxation

5.17
5.26
4.39
4.64

1.92
1.71
1.36
1.79

13.46
13.93
14.09
13.71
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ANOVA results indicated that PME did not significantly differ between
conditions, F(3, 48) = 1.110, p = .354. TI was also not significantly different between
conditions, F(3, 48) = .759, p = .523. Additionally, TA was not significantly different
between conditions, F(3, 48) = 2.122, p = .110. As there were no differences by
condition, linear regressions were conducted on the whole sample to increase power (see
Tables 16–17).
Table 16. Overall Regression Models for PME, TI, and TA Predicting Changes in
Outcomes
R
Adjusted
F
df1
df2
Significance
R2
GAD
.377
.089
2.652
3
48
.059
SPIN
.181
-.028
.542
3
48
.656
CESD
.415
.121
3.331
3
48
.027*
SWL
.349
.067
2.212
3
48
.099
Note. * p < .05

Table 17. Relative Strength of PME, TI, and TA for Predicting Changes in Outcomes
Outcome
Predictor
β
t
p-value
GAD
PME
.179
1.333
.189
TI
-.038
-.277
.783
TA
-.302
-2.176
.035
SPIN
PME
.122
.857
.395
TI
-.048
-.325
.747
TA
-.099
-.674
.504
CESD
PME
.042
.318
.752
TI
-.163
-1.198
.237
TA
-.335
-2.461
.018
SWL
PME
.045
.329
.743
TI
.112
.798
.429
TA
.305
2.173
.035
Note. Bolded text = p < .05
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Partial r
.189
-.040
-.300
.123
-.047
-.097
.046
-.170
-.335
.047
.114
.229

In addition to these quantitative results, it is noteworthy that optional comments
reported by participants at the end of Time 2 about the conditions were mostly positive
(see Table 18). The participant who disclosed having bipolar disorder did not
significantly differ in his or her response pattern compared to other participants so his or
her data was included within the primary analyses. Primary positive feedback was that
the activity was relaxing and enjoyable, and primary negative feedback was that audio
volume was too low, the facilitator’s voice was soft, and participants had a hard time
staying awake during the exercise (see Table 18).

Table 18. Participant Comments by Condition
Condition Comments
MBM
• Study really helped reduce stress. Reminded me of priorities in life.
• Enjoyed it. Got friends and family to also participate.
• Had a hard time staying awake. Fell asleep many times.
LKM
•
•
•
•

It helped calm me down. Usually I worry more often.
Helped me think better of myself and sleep better knowing how many
people I care for and who cares for me.
Recording has a low volume. Voice was too soft. Made me tired.
Helped a lot the past two weeks especially in my studying.

Combined
•
•

Very peaceful and helpful to start my day with a positive and relaxed
outlook.
This was an awesome experiment to be able to participate in. Learning
the power and control you have over your mind and thoughts is
extremely empowering and comforting.

Relaxation
•
•

I have bipolar disorder so my answers may be dramatically different
compared to session 1.
I enjoyed it. Was a peaceful way to end the day. Stressful weeks but the
meditation was soothing and helpful. Felt more stressed on the one night
I forgot to complete it.
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DISCUSSION
While the majority of the interaction effects did not reach the level of statistical
significance, meaningful effect sizes (standardized mean differences) were found for
most post-hoc descriptive analyses of change scores, ranging from small to large. One
limitation of these effect sizes is that the accompanying 95% confidence intervals
associated with them were wide-ranging and imprecise, rendering the results tentative
and a replication study necessary (see Table 12). These descriptive statistics therefore do
not allow for strong confidence or conclusions regarding patterns observed in the data
within the context of the present study. In hindsight, it was ambitious to conduct a power
analysis assuming a medium effect size in outcome changes would occur after a 10minute daily exercise for two weeks, as many of the previous MBSR studies consisted of
30–60 minute daily exercises for six to eight weeks (e.g., Kabat-Zinn, 2005; Chiesa &
Serretti, 2009). More realistically, given the dosage of the treatment in the present study,
it would have been more optimal to conduct the power analysis expecting a small
therapeutic effect across outcomes. Given that metric, the current sample is
underpowered to be sensitive to the observed results. That said, time and participant
restrictions would have made data collection over a longer period of time with more
participants logistically challenging. Thus, all findings are best interpreted as exploratory,
and the nature of this research is best conceptualized as a pilot study. The results could
therefore inform future investigations that would be better powered, conducted with a
larger number of participants, with a larger treatment dose. Below is a discussion of the
findings, organized according to the respective research questions.
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Research Question 1. Are brief MBM, LKM, and Combined Conditions More
Effective Than Relaxation for Changing Therapeutic Processes and Mental Health
Outcomes?
It was hypothesized that the Combined, MBM, and LKM conditions would have
greater therapeutic effects across both therapeutic processes and mental health outcomes
compared to the Relaxation control group. ANOVA results for all outcomes indicated a
main effect of time, meaning that regardless of condition, scores at Time 2 were
significantly different than scores at Time 1. With one exception (i.e., SCSSF) the effects
of time on all process and outcome variables were characterized by large effect sizes,
highlighting the potency of all four conditions collectively. Post-hoc descriptive analyses
revealed that universally these changes were in a therapeutic direction (with the exception
of SCBCS; see Table 11). While none of the outcome variables showed a significant
effect of condition, all but UCLA and SWL were characterized by meaningful effect sizes
(small to large). And although only experiential avoidance and cognitive fusion (AFQ)
showed a significant time by condition interaction, these effects were characterized by
either a small, medium, or large effect size for all processes and outcomes. Therefore, if
judging only by statistical significance, then the Relaxation condition is not significantly
different from meditation intervention conditions. Indeed, there is already a precedent
that relaxation training, and taking daily breaks is beneficial. Relaxation training reaps
benefits including reducing depression and anxiety in populations with a diagnosed
mental illness (Truzol et al., 2017). Even simply introducing a break into one’s day
reduces negative affect in general work populations (Kim, Park, & Niu, 2017).
Additionally, the Relaxation condition included use of language that implied a sense of
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choice (e.g., “This is your time. You choose the way you want to sit and rest.”), which
was not present in the other conditions.
However, in the present study, effect sizes of condition effects were
predominantly small, and effect sizes of time by condition interactions were
predominantly small and medium, so a further exploration of post-hoc descriptive
analyses was warranted. According to effect sizes of mean difference comparisons
between conditions, there were several variables for which the Relaxation condition
performed meaningfully less therapeutically than MBM, LKM, and Combined conditions
(i.e., MAAS, PAS, SCSSF, GAD; see Table 12 and Figures 3, 4, 6, 8). For other
variables, according to effect sizes of mean difference comparisons between conditions,
Relaxation and Combined both did not perform as well as MBM and LKM (i.e., AFQ,
CESD and SWL; see Table 12 and Figures 2, 10, and 11). Yet for the remaining
variables, according to the effect sizes of mean difference comparisons, the Relaxation
control was less distinguishable from meditation conditions (i.e., UCLA, NAS, SCBCS,
and SPIN; see Table 12 and Figures 1, 5, 7, and 9). These data suggest that for reducing
negative affect and social anxiety, as well as increasing compassion for others, meditating
does not appear to offer benefits above and beyond those achieved with a simple
relaxation break. However, if the goal is to increase present moment awareness, positive
affect, self-compassion, and wellbeing, as well as to decrease anxiety, experiential
avoidance, cognitive fusion, and depression, there may be incremental utility in utilizing
a meditation strategy over a relaxation strategy. This is congruent with the current
literature comparing relaxation interventions with MBTA, specifically, MBSR. Jain et al.
(2007) found that there were not significant differences between a relaxation exercise
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condition and a MBSR condition on changes in distress. However, the meditation
condition experienced greater positive states of mind and decreases in distractibility and
rumination, perhaps giving it additional advantages.
The pattern of data found in the current investigation does not confirm or
necessarily disconfirm the hypothesis that meditation conditions would outperform the
Relaxation condition. Rather, it suggests a more nuanced interpretation, providing
preliminary support for the notion that there may be certain process and outcome
variables for which relaxation works just as well as meditations, and others for which
meditation conditions have an advantage. That said, it is important to remember that
these determinations relied primarily on effect size comparisons that include wide
confidence intervals and therefore replication studies with much larger sample sizes are
warranted to determine if the effects are statistically meaningful or not (Table 12).
Research Question 2. Do MBM, LKM, and Combined Conditions Demonstrate
Differential Effects Across Therapeutic Processes and Outcome Variables?
It was hypothesized that the combined condition would demonstrate the greatest
overall effects across both therapeutic processes and mental health outcomes and the
LKM condition would have greater effects on social connectedness, positive and negative
affect, and compassion for self and others compared to the MBM condition, while the
MBM condition would have greater effects on present moment awareness, cognitive
fusion and experiential avoidance compared to the LKM condition. It was hypothesized
that MBM and LKM would not be significantly different in reducing social anxiety.
Results are outlined by individual process or outcome variable for ease of interpretation.
Social connectedness. It was hypothesized that the greatest increase in social
connectedness would occur in the Combined condition and there would be a greater
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increase in social connectedness in the LKM condition than MBM condition. From most
therapeutic change to least, the change scores for social connectedness were MBM,
Relax, LKM, and Combined (Table 11). According to the effect size estimates, there is
no meaningful difference between the first three conditions, so LKM was not less
effective than MBM or Relaxation; however, the mean change for Combined was
substantially less than in the other conditions (Tables 11–12). In fact, using visual
analysis of Figure 1, the slope for Combined was much less drastic than for the other
three conditions. A summary heuristic for UCLA change scores by condition could be
represented as follows: MBM, Relaxation, LKM > Combined. These data fail to support
the hypotheses that (1) the Combined condition would demonstrate greatest decreases in
loneliness, and (2) LKM would demonstrate greater decreases than MBM.
Experiential avoidance and cognitive fusion. It was hypothesized that the
greatest decreases in experiential avoidance and cognitive fusion would occur in the
Combined condition and there would be greater decrease in experiential avoidance and
cognitive fusion in the MBM condition than LKM condition. From most therapeutic
change to least, the change scores for avoidance and fusion were MBM, LKM,
Relaxation, and Combined (Table 11). According to effect size estimates, the difference
between MBM and LKM is negligible. However, the difference between LKM and
Relaxation is medium, and the difference between Relaxation and Combined is small
(Table 12). Visual analysis of Figure 2 reveals that slopes of Relaxation and Combined
are far less drastic than MBM and LKM. A summary heuristic for AFQ change scores by
condition could be represented as follows: MBM, LKM > Relaxation > Combined. These
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data fail to support the hypothesis that Combined condition would perform best, and
MBM would outperform LKM.
Present moment awareness. It was hypothesized that the greatest increase in
present moment awareness would occur in the Combined condition and the MBM
condition would increase present moment awareness more drastically than the LKM
condition. From most therapeutic change to least, the change scores for present moment
awareness were MBM, Combined, LKM, and Relaxation (Table 11). According to effect
size estimates, the differences between MBM, Combined, and LKM are negligible. The
difference between MBM and Relaxation is small, and the difference between Combined
and Relaxation is medium. Though it may seem counterintuitive for the effect size of
change score difference between MBM and Relaxation to be smaller than that between
Combined and Relaxation, standard deviation and condition sample size play a role in
determining effect size (Table 12). Visual analysis of slopes in Figure 3 confirms that
slopes of MBM, Combined, and LKM are steep, while Relaxation is at a less drastic
angle (Figure 3). A summary heuristic for MAAS change scores by condition could be
represented as follows: MBM, Combined, LKM > Relaxation. These data fail to support
the hypothesis that Combined would outperform other conditions. Additionally, because
the effect size difference between MBM and LKM is negligible, the data also fail to
support the hypothesis that MBM would outperform LKM.
Positive affect. It was hypothesized that the greatest increase in positive affect
would occur in the Combined condition and there would be a greater increase in positive
affect in the LKM condition than MBM condition. From most therapeutic change to least,
the change scores for positive affect were MBM, LKM, Combined, and Relaxation
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(Table 11). According to effect size estimates, the difference between consecutive
conditions is negligible, except the difference between Combined and Relaxation is
small. The total difference between MBM and Relaxation is large (Table 12). Visual
analysis of slopes in Figure 4 and change scores in Table 11 confirm that the while
performance in MBM, LKM, and Combined was relatively similar, there was a negligible
increase in positive affect between Time 1 and Time 2 in the Relaxation condition.
Therefore a summary heuristic for PAS change scores by condition could be represented
as follows: MBM, LKM, Combined > Relaxation. These data fail to support the
hypothesis that Combined and LKM would outperform MBM.
Negative affect. It was hypothesized that the greatest decrease in negative affect
would occur in the Combined condition and there would be a greater decrease in negative
affect in the LKM condition than MBM condition. From most therapeutic change to least,
the change scores for negative affect were MBM, LKM, Combined, and Relaxation
(Table 11). According to effect size estimates, MBM was meaningfully better than LKM
and Combined conditions with a small effect, and meaningfully better than the
Relaxation condition with a medium effect. According to effect size estimates, LKM was
meaningfully more therapeutic than Relaxation with a medium effect (Table 12). The
differences for negative affect are less clear than previous variables. Even the advantage
of MBM over other conditions is questionable, as visual analysis of Figure 5 reveals that
the Time 1 value for NAS in MBM was higher than other groups. While not reaching a
significance threshold, MBM may have been experiencing regression to the mean, a
natural statistical phenomenon, not influenced by the MBM exercise. A summary
heuristic for NAS change scores by condition could be represented as follows: MBM,
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LKM, Combined, Relaxation. These data fail to support the hypothesis that Combined
would perform the best, and LKM would outperform MBM.
Self-compassion. It was hypothesized that the greatest increase in selfcompassion would occur in the Combined condition and there would be a greater
increase in self-compassion in the LKM condition than MBM condition. From most
therapeutic change to least, the change scores for self-compassion were MBM, LKM,
Relaxation, and Combined (Table 11). MBM means were nearly identical to LKM (Table
12). Recall that the SCSSF score for Combined was significantly different from other
conditions at Time 1, which could minimize changes in Combined due to ceiling effects.
For that reason, it is not included in the summary heuristic. A summary heuristic for
SCSSF change scores by condition could be represented as follows: MBM/LKM >
Relaxation. These data fail to support the hypothesis that Combined would have the
greatest increases in self-compassion, and LKM would have greater increases than MBM.
Compassion for others. It was hypothesized that the greatest increase in
compassion for others would occur in the Combined condition and there would be a
greater increase in compassion for others in the LKM condition than MBM condition.
From most therapeutic change to least, the change scores for compassion for others were
Combined, Relaxation, LKM, and MBM (Table 11). Visual analysis for Figure 7 reveals
that while Combined demonstrated a clear increase in compassion for others, movement
in other conditions was less drastic. Interestingly, according to means, compassion for
others decreased for MBM and LKM conditions between Time 1 and Time 2 (Figure 7).
A summary heuristic for SCBCS change scores by condition could be represented as
follows: Combined > Relaxation > LKM, MBM. These results stand out as an outlier,
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either because the SCBSC is a poor measure, or because compassion for others functions
differently among conditions for some reason. The SCBCS validation study simply
chooses the highest loading items from the original scale and reports high internal
consistency. However, convergent and discriminant validity has yet to be established for
this abbreviated version (Hwang et al., 2008). These data fail to support the hypothesis
that Combined would outperform other conditions, and do not support the hypothesis that
LKM would outperform MBM.
General anxiety. It was hypothesized that the greatest decrease in general anxiety
would occur in the Combined condition. From most therapeutic change to least, the
change scores for anxiety were LKM, MBM, Combined, and Relaxation (Table 12).
According to effect size estimates, there was no meaningful difference between LKM and
MBM, but MBM was meaningfully better than Combined, and Combined was
meaningfully better than Relaxation with small effects. According to effect size
estimates, LKM and MBM were better than Relaxation with large effects, and both were
better than Combined with medium effects (Table 12). Visual analysis of slopes in Figure
8 confirms the pattern of improvement in all conditions, with minor differences between
conditions. A summary heuristic for GAD change scores by condition could be
represented as follows: LKM, MBM > Combined > Relaxation. These data fail to
support the hypotheses that Combined would have the largest decrease in general anxiety.
Social anxiety. It was hypothesized that the greatest decrease in social anxiety
would occur in the Combined condition, and MBM and LKM would have equal effects
on social anxiety. From most therapeutic change to least, the change scores for social
anxiety were LKM, Combined, Relaxation, and MBM (Table 11). None of the
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consecutive conditions was significantly different from one another, however, large and
medium effects were present among other comparisons (Table 12) and all conditions
appeared to improve (Figure 9). A summary heuristic for SPIN change scores by
condition could be represented as follows: LKM, Combined, Relaxation, MBM. Because
of the lack of differentiation between groups in Figure 9, the data do not support the
hypothesis that Combined condition outperformed other conditions. Additionally,
because LKM outperformed MBM, the hypothesis that MBM and LKM would perform
similarly was not supported. This is discrepant from previous research that demonstrated
that LKM and MBM conditions were better at reducing social anxiety than a control
condition, but not differentiated from each other (Kocovski, 2013).
Depression. It was hypothesized that the greatest decrease in depression would
occur in the Combined condition. From most therapeutic change to least, the change
scores for depression were LKM, MBM, Relaxation, and Combined (Table 12).
According to effect size estimates, there is no meaningful difference between LKM and
MBM, but they are meaningfully better than Relaxation, and Relaxation is meaningfully
better than Combination with large effects. Concordantly, the slopes of the LKM and
MBM lines are similar and steeper than lines for Relaxation and Combined (Figure 10).
A summary heuristic for CESD change scores by condition could be represented as
follows: LKM, MBM > Relaxation > Combo. These data fail to support the hypothesis
that Combined would outperform other conditions.
Wellbeing. It was hypothesized that the greatest increase in wellbeing would
occur in the Combined condition. From most therapeutic change to least, the change
scores for wellbeing were MBM, LKM, Relaxation, and Combined (Table 11).
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According to effect size estimates, comparisons between conditions on wellbeing yielded
up to medium effects (Table 12). Analysis of slopes indicates steep improvements for
MBM and LKM condition, and less steep improvements for Relaxation and Combined
(Figure 11). A summary heuristic for SWL change scores by condition could be
represented as follows: MBM, LKM > Relaxation, Combined. These data fail to support
the hypothesis that Combined would outperform other conditions.
Overall trends and future directions. Overall trends in results reveal that
regardless of condition, there was a therapeutic effect of time. The sole exception to this
trend was with compassion for others (SCBCS), where according to change scores, only
Combined meaningfully improved. Broadly, the trend suggested by effect sizes is that
MBM and LKM were the most effective conditions (most often with MBM performing
slightly better than LKM, yet characterized by a negligible difference in effect sizes).
MBM and LKM performed best for experiential avoidance and cognitive fusion, selfcompassion, general anxiety, depression, and wellbeing. Occasionally another condition
proved to be as effective as MBM and LKM (i.e., social connectedness, present moment
awareness and positive affect). In one instance, MBM and LKM changed more than the
other conditions, but did not meaningfully differentiate from them (i.e., negative affect).
And in other instances the pattern did not hold (i.e., social anxiety, compassion for
others).
Another general trend suggested by effect sizes was that the Combined and
Relaxation conditions tended to not perform as well as MBM and LKM. According to
effect size estimates, Combined was notably less effective than other conditions at
increasing social connectedness, and Relaxation was notably less effective than other
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conditions at increasing positive affect and present moment awareness. LKM and MBM
appeared to outperform Combined and Relaxation on experiential avoidance and
cognitive fusion, depression, and wellbeing. These data suggest that there may be
incremental utility in utilizing a MBM or LKM exercise, rather than a combination of the
two, or a simple relaxation exercise.
One potential confounding factor could be that a 10-minute combined exercise is
too limited of a dosage for two forms of meditation. Reducing the time spent on each by
half (5-minutes each) may render the exercise less potent than dedicating the full time to
a single exercise. This is particularly poignant when considering that the two strategies
are drastically different in their approach, and have different aims.
As at present there is only one comparison study between LKM and MBM
strategies in the literature (Feldman et al., 2010), there is little literature base with which
to compare the above results. Future investigations directly comparing effectiveness of
multiple meditation studies should consider including a true passive control condition as
well, as the above results and previous literature confirms that there are therapeutic
effects in a Relaxation condition. A passive control would control for general effects of
time and history. This would allow for establishing the therapeutic effects of both active
control and treatment conditions.
Research Question 3. Do Beneficial Changes in Therapeutic Processes Predict
Changes in Mental Health Outcomes?
It was hypothesized that the changes in outcome variables would be predicted by
changes in theoretically related process variables. Specific discussion is broken down by
outcome variable for ease of interpretation.
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General anxiety. It was hypothesized that reductions in general anxiety would be
predicted by increases in social connectedness, present moment awareness, selfcompassion, and decreases in experiential avoidance and cognitive fusion. According to
the linear regressions, reductions in general anxiety, as measured by the GAD, were
predicted by increases in present moment awareness and self-compassion (see Tables 13–
14). These data support the hypothesis that decreases in general anxiety are predicted by
increases in present moment awareness and self-compassion. The data fail to support the
hypothesis that decreases in general anxiety are predicted by increased social
connectedness and decreased negative affect.
Social anxiety. It was hypothesized that reductions in social anxiety would be
predicted by increases in social connectedness, self-compassion, and compassion for
others. According to the linear regressions, decreases in social anxiety, as measured by
the SPIN, were not significantly predicted by changes in process variables (see Tables
13–14). These data fail to support the hypothesis that decreases in social anxiety would
be predicted by increases in social connectedness, self-compassion, and compassion for
others.
Depression. It was hypothesized that reductions in depression would be predicted
by increases in present moment awareness and self-compassion, and reductions in
experiential avoidance and cognitive fusion. According to the linear regressions,
decreases in depression, as measured by the CESD, were predicted by increases in social
connectedness (UCLA), present moment awareness (MAAS), self-compassion (SCSSF),
and compassion for others (SCBCS) and decreases in negative affect (NAS; see Tables
13–14). These data support the hypothesis that decreases in depression would be
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predicted by increases in present moment awareness and self-compassion, and fail to
support the hypothesis that decreases in depression would be predicted by decreases in
experiential avoidance and cognitive fusion.
Wellbeing. It was hypothesized that increases in wellbeing would be predicted by
increases in positive affect, and decreases in negative affect and experiential avoidance
and cognitive fusion. According to the linear regressions, increases in wellbeing, as
measured by the SWL, were predicted by increases in positive affect (PAS), and
decreases in experiential avoidance and cognitive fusion (AFQ; see Tables 13–14). These
data support the hypothesis that increases in wellbeing are predicted by increases in
positive affect and decreases in experiential avoidance and cognitive fusion. These data
fail to support the hypothesis that increases in wellbeing are predicted by a decrease in
negative affect.
Overall trends and future directions. Interestingly, all seven process variables
predicted therapeutic change in at least one outcome. Surprisingly, none of the process
variables predicted changes in social anxiety. Both MAAS and SCSSF predicted changes
in anxiety and depression, yet depression had far more predictors than other outcomes.
The finding that reductions in depression and anxiety were related to self-compassion
was congruent with established literature. Van Dam, Sheppard, Forsyth, and Earleywine
(2011) found that self-compassion (as measured by a longer, more robust measure than
the SCSSF) was a stronger predictor of anxiety and depression symptoms than
mindfulness in a sample in which 4/5 were diagnosed with a mental health disorder. The
finding that reductions in depression and anxiety were related to increased present
moment attention was also congruent with established literature (Hoffmann et al., 2010).
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What is noteworthy, however, is that whereas in the present investigation anxiety and
depression changes were predicted by changes in present moment awareness, they were
not predicted by another component of psychological flexibility: acceptance and
cognitive defusion (measured by the inverse of the AFQ). Perhaps the MAAS is a more
sensitive measure than the AFQ, or perhaps present moment attention is more highly
related to anxiety and depression reduction than decreasing experiential avoidance and
cognitive fusion. Indeed, AFQ was predictive of improvement in wellbeing, when MAAS
was not, so perhaps the explanation is the latter. Taken together, findings related to this
research question can be seen as a warrant for conducting a larger and better powered
mediation study, to determine if changes in specific process variables are causal
mechanisms for the change in outcome variables. Future investigations can use these
pilot findings as a starting place for formulating a study design and hypotheses.
Implications for practice. These data could inform psychological practice, in
combination with other evidence-based treatments. First, a clinician would identify the
area for improvement in her client. For example, if one of her client’s target goals is to
increase wellbeing, the clinician could consult Tables 13–14 and see that improvements
in wellbeing were predicted by increases in positive affect and decreases in experiential
avoidance and cognitive fusion. The clinician could then consult Tables 11–12 and
Figure 4 to determine which intervention would be an appropriate supplement to her
other therapeutic activities. In this case, MBM, Combined, and LKM performed
relatively similarly at increasing positive affect, but because there is a larger effect size
difference between MBM and Relaxation than LKM and Relaxation, she may assign a
brief daily MBM exercise as homework for the client. If there are no measurable
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differences between two conditions, such as between MBM and LKM regarding change
in self-compassion, the clinician may prompt the client to choose an exercise based on
personal preference. That said, as emphasized above, these findings require replication
and generalization with larger samples prior to be used as guides for clinical practice.
Research Questions 4 and 5: (4) Are There Differences in PME, TI, and TA Between
the MBM, LKM, Combined and Relaxation Conditions? (5) Do PME, TI, and TA
Predict Effectiveness of the Intervention?
It was hypothesized that there would be no differences between the conditions in
regards to PME, TI, and TA. According to ANOVA results, this hypothesis was
supported, as the values of these variables did not significantly differ between groups.
Additionally, descriptive statistics of these variables broken down by condition confirm
their similarity (Table 15). As ANOVA results were non-significant, linear regressions
were conducted on the sample as a whole, which increased power, to determine if PME,
TI, and TA predicted change in outcome variables (Tables 16–17). Only the CESD
outcome was significant at a p < .05 level. When broken down further, one sees that for
three variables (GAD, CESD, and SWL), the influence of TA after controlling for TI and
PME is significant. TA contributed significantly over and above TI and PME to the
variance in the CESD, GAD, and SWL change scores. Looking at the partial correlations
associated with each, this means practically that for every 1 SD increase in TA, there is
about a .3 SD decrease in depression, anxiety, and increase in wellbeing scores. More
broadly speaking, this suggests that increases in TA may have facilitated therapeutic
improvements in some, but not all, outcomes.
These findings regarding the potentially positive influence of TA should be
interpreted with caution, however, given the treatment integrity measure could have been
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easily forged, as was presumably observed with the participants #022 and #036. Future
investigations could use alternative means to track completion of the intervention, such as
having participants check in daily after completing the exercise, or completing the
meditation in a smart phone application that would allow the researcher to view
participant activity.
Implications for practice. The average amount of PME was 1.70, which is
between (1) none and (2) very little. In practice, a clinician should always assess level of
previous meditation experience to inform the level of psychoeducation provided,
instruction for the exercise, and to be aware of possible interaction effects on the
treatment (Thompson & Walz, 2007; Baer et al., 2006). Additionally, TI and TA scores
were favorable. Average number of days participants reported completing the exercise
was 13.80 out of 14, and average treatment acceptability was 4.87, which is between (4)
agree somewhat and (4) agree on the acceptability measure, which roughly translates to
“acceptable.” Differences in TA or TI would be considerations for which exercise to
assign as homework in the applied example described above, but because there are not
meaningful differences between conditions, the clinician is free to assign the most
effective exercise for the client’s target. Again, however, it is noteworthy that these
findings require replication and generalization with larger samples prior to be used as
expectations or guides for clinical practice.
General Limitations
There were several limitations to this study. Primarily, the sample size was not
large enough to be adequately powered to detect statistical significance for many of the
effects tested in the repeated measures ANOVA. Relatedly, the calculated effect sizes at
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the descriptive level have large associated confidence intervals so their reliability is
limited without replication studies. As mentioned above, it is also likely that the dosage
of the meditative exercises was too limited. In order to make the treatment more potent,
the intervention period could have been extended, or the length of the daily exercise
could have been extended (e.g., from 10-minutes to 30-minutes daily).
Secondarily, although a true randomized controlled treatment design was intended
at the outset of the study, the procedural realities resulted in only partially-random
assignment. As described above, a second phase of data collection was warranted for the
Combined condition in order to account for the technical difficulties observed with the
audio recording during the initial phase of data collection. This resulted in non-random
assignment for all participants within this particular condition, whereas participants in the
other three conditions were randomly assigned, posing a threat to the internal validity of
the experiment (Whitley & Kite, 2013). Next, due to the attrition rate in the new
Combined condition, the differential attrition rate compared to the overall attrition rate
rendered the study only “potentially acceptable” according to What Works Clearinghouse
standards for establishing evidence-based interventions. Future replication and
generalization studies are therefore warranted to account for these methodological
limitations. Researchers of future replication and generalization studies may also consider
using more specific language when inquiring about previous meditation experience of
participants. Including an operational definitions and non-examples of what is and is not
considered “meditation” will ensure that the proper construct is being measured.
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APPENDIX B: CONSENT FORM
Consent Form
1. Study Title: Relaxation and Stress Reduction for College Students
2. Performance Sites: 108 or 101 Audubon Hall, LSU
3. Contacts: The investigator listed below is available to answer questions about the
research
Sarah Bolognino (225) 414-2525 available by appointment
Tyler Renshaw, PhD (225) 255-1202 available by appointment
4. Purpose of the Study: The purpose of the study is to examine if there are any positive
mental health changes after two weeks of doing a ten-minute daily meditation
5. Subjects:
A. Inclusion Criteria: Participants must be LSU undergraduate students enrolled
in a PSYC 2000 course, 18-50 years old, with access to headphones (ear buds),
and at least one electronic device with internet access that can play audio files
(such as a laptop, cell phone, or tablet)
B. Exclusion Criteria: Pregnant women have not been approved to participate in
this study. If you are pregnant, please do not participate in this study.
6. Number of Subjects: 50
7. Study Procedures: Today you will complete a questionnaire packet about your
attitudes and feelings. Then you will download a meditation audio recording. You will
complete a form to help you plan when you will meditate each day, and what you will do
if you can’t meditate at your normal time. Every day for two weeks you will complete a
daily 10-minute meditation. In two weeks you will return to this room at this time to
complete a similar questionnaire packet and turn in your log.
8. Benefits: You may notice positive changes in your mood or other areas of your life.
9. Risks/Discomforts: There are no risks to your physical, psychological, or social health.
10. Right to Refuse: Participation in this study is voluntary and you may withdraw from
the study at any point. However, in order to receive course credit, you must complete the
study.
11. Privacy: Your information is confidential. You will have a three-digit code assigned
to you that you will write on your questionnaires. Your name will not be on the
questionnaires. This means in order to receive course credit for participation in this
study, you must note your assigned three-digit code on your questionnaire in session
2. Data will be kept confidential unless release is legally compelled.
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12. Financial Information: There is no cost for participation, nor is there monetary
compensation for participation.
17. Withdrawal: If you need to withdraw from the study at any time, you may inform the
research assistant or researcher of your decision, provide him or her with your three-digit
code, and discontinue with the research. You will not receive credit for completion
through the sona system.
18. Removal: If you do not complete all steps of the research project, your data may be
excluded from the study.
19. Signatures: The study has been discussed with me and all my questions have been
answered. I may direct additional questions regarding study specifics to the investigators.
If I have questions about subjects' rights or other concerns, I can contact Dennis Landin,
Chairman, LSU Institutional Review Board, (225)578-8692, irb@lsu.edu,
www.lsu.edu/irb. I agree to participate in the study described above and acknowledge the
researchers' obligation to provide me with a copy of this consent form if signed by me.

Subject Signature:____________________________ Date:_________________
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APPENDIX D: UCLA
UCLA

During the past week…

I often felt
this way in
the past
week

I
sometim
es felt
this way
in the
past
week

I rarely felt
this way in
the past
week

I never
felt this
way in
the past
week

1

0

1.

I am unhappy doing so many things alone

3

2

2.

I have nobody to talk to

3

2

3.

I cannot tolerate being so alone

3

2

1

0

4.

I lack companionship

3

2

1

0

5.

I feel as if nobody really understands me

3

2

1

0

6.

I find myself waiting for people to call or write

3

2

1

0

7.

There is no one I can turn to

3

2

1

0

8.

I am no longer close to anyone

3

2

1

0

9.

My interests and ideas are not shared by those around
me

3

2

1

0

10.

I feel left out

3

2

1

0

11.

I feel completely alone

3

2

1

0

12.

I am unable to reach out and communicate with those
around me

3

2

1

13.

My social relationships are superficial

3

2

1

0

14.

I feel starved for company

3

2

1

0

15.

No one really knows me well

3

2

1

0

16.

I feel isolated from others

3

2

1

0

17.

I am unhappy being so withdrawn

3

2

1

0

18.

It is difficult for me to make friends

3

2

1

0

19.

I feel shut out and excluded by others

3

2

1

0

20.

People are around me but not with me

3

2

1

0
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APPENDIX E: AFQ
AFQ
During the past week I’ve felt…

Not at
all true

A little
true

Pretty
true

True

Very
true

1. My life won’t be good until I feel happy.

1

2

3

4

5

2. My thoughts and feelings mess up my life.

1

2

3

4

5

3.

The bad things I think about myself must be
true.

1

2

3

4

5

4.

If my heart beats fast, there must be
something wrong with me.

1

2

3

4

5

5.

I stop doing things that are important to me
whenever I feel bad.

1

2

3

4

5

6.

I do worse in school when I have thoughts
that make me feel sad.

1

2

3

4

5

7. I am afraid of my feelings.

1

2

3

4

5

8. I can’t be a good friend when I feel upset.

1

2

3

4

5
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APPENDIX F: MAAS

Never

Almost never

Seldom

Somewhat
frequently

During the past week…

Very
frequently

Almost
always

MAAS

1

It seems like I am “running on automatic”
without much awareness of what I’m doing

1

2

3

4

5

6

2

I rush through activities without being really
attentive to them

1

2

3

4

5

6

3

I get so focused on the goal I want to achieve
that I lose touch with what I’m doing right
now to get there
I do jobs or tasks automatically, without
being aware of what I’m doing

1

2

3

4

5

6

1

2

3

4

5

6

I find myself doing things without paying
attention

1

2

3

4

5

6

4
5
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APPENDIX G: PANAS
During the past week, how often have I felt…

Moderately

Quite a bit

Extremely

A little

Very slightly
or not at all

1.

Interested

1

2

3

4

5

2.

Distressed

1

2

3

4

5

3.

Excited

1

2

3

4

5

4.

Upset

1

2

3

4

5

5.

Strong

1

2

3

4

5

6.

Guilty

1

2

3

4

5

7.

Scared

1

2

3

4

5

8.

Hostile

1

2

3

4

5

9.

Enthusiastic

1

2

3

4

5

10.

Proud

1

2

3

4

5

11.

Irritable

1

2

3

4

5

12.

Alert

1

2

3

4

5

13.

Ashamed

1

2

3

4

5

14.

Inspired

1

2

3

4

5

15.

Nervous

1

2

3

4

5

16.

Determined

1

2

3

4

5

17.

Attentive

1

2

3

4

5

18.

Jittery

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

19.
20.

Active
Afraid
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APPENDIX H: SCS-SF

1.

When I fail at something important to me I become consumed by
feelings of inadequacy

1

2

3

4

5

2.

I try to be understanding and patient towards those aspects of my
personality I don’t like

1

2

3

4

5

3.

When something painful happens I try to take a balanced view of
the situation

1

2

3

4

5

4.

When I’m feeling down, I tend to feel like most other people are
probably happier than I am

1

2

3

4

5

5.

I try to see my failings as part of the human condition

1

2

3

4

5

6.

When I’m going through a very hard time, I give myself the
caring and tenderness I need

1

2

3

4

5

7.

When something upsets me I try to keep my emotions in balance

1

2

3

4

5

8.

When I fail at something that’s important to me, I tend to feel
alone in my failure

1

2

3

4

5

9.

When I’m feeling down I tend to obsess and fixate on everything
that’s wrong

1

2

3

4

5

10.

When I feel inadequate in some way, I try to remind myself that
feelings of inadequacy are shared by most people

1

2

3

4

5

11.

I’m disapproving and judgmental about my own flaws and
inadequacies

1

2

3

4

5

12.

I’m intolerant and impatient towards those aspects of my
personality I don’t like

1

2

3

4

5
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Almost never

Almost always

kjkj

Almost never

SCS-SF
How I typically act towards myself in difficult times in the last
week

APPENDIX I: SCBCS

SCBCS
During the past week I have felt…
1
2
3
4
5

When I hear about someone going through
a difficult time, I feel a great deal of
compassion for him or her.
I tend to feel compassion for people, even
though I do not know them.
One of the activities that provide me with
the most meaning to my life is helping
others in the world when they need help.
I would rather engage in actions that help
others, even though they are strangers,
than engage in actions that would help me.
I often have tender feelings toward people
when they seem to be in need.
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Not at all true of
me
1
2
3
4
1
2
3
4

Very true of
me
5
6
7
5
6
7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

APPENDIX J: GAD

GAD
Over the last week, how often have you been bothered by the following problems?
Not at all
Several
Over half of Nearly
sure
days
the days
every day
1 Feeling nervous,
0
1
2
3
anxious, or on edge
2

Not being able to stop
or control worrying

0

1

2

3

3

Worrying too much
about different things

0

1

2

3

4

Trouble relaxing

0

1

2

3

5

Being so restless that
it’s hard to sit still

0

1

2

3

6

Becoming easily
annoyed or irritable

0

1

2

3

7

Feeling afraid as if
0
something awful might
happen

1

2

3
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APPENDIX K: SPIN

SPIN
Please indicate how much the following problems have bothered you during the past
week.

Parties and social events scare me

4

I avoid talking to people I don’t know

5

Being criticized scares me a lot

6
7

Fear of embarrassment causes me to avoid doing things or
speaking to people
Sweating in front of people causes me distress

8

I avoid going to parties

9

I avoid activities in which I am the center of attention

10 Talking to strangers scares me
11 I avoid having to give speeches
12 I would do anything to avoid being criticized
13 Heart palpitations bother me when I am around people
14 I am afraid of doing things when people might be watching
15 Being embarrassed or looking stupid is among my worst
fears
16 I avoid speaking to anyone in authority
17 Trembling or shaking in front of others is distressing to me
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Extremely

3

Very much

I am bothered by blushing in front of people

Somewhat

2

A little bit

I am afraid of people in authority

Not at all

1

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

APPENDIX L: CESD

CESD
Some or a little of
the time (1-2
days)

Occasionally or a
moderate amount
of time (3-4 days)

I was bothered by things that usually don’t
bother me
I did not feel like eating; my appetite was
poor
I felt that I could not shake off the blues
even with help from my family
I felt that I was just as good as other people

0

1

2

3

0

1

2

3

0

1

2

3

0

1

2

3

0

1

2

3

6

I had trouble keeping my mind on what I
was doing
I felt depressed

0

1

2

3

7

I felt that everything I did was an effort

0

1

2

3

8

I felt hopeful about the future

0

1

2

3

9

I thought my life had been a failure

0

1

2

3

10 I felt fearful

0

1

2

3

11 My sleep was restless
12 I was happy

0
0

1
1

2
2

3
3

13 I talked less than usual
14 I felt lonely

0
0

1
1

2
2

3
3

15 People were unfriendly

0

1

2

3

16
17
18
19
20

0
0
0
0
0

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

1
2
3
4
5

I enjoyed life
I had crying spells
I felt sad
I felt that people disliked me
I could not “get going”
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All of the time

Rarely or none of
the time (less
than 1 day)

During the past week…

APPENDIX M: SWL

SWL
Strongly Disagree

Disagree

Slightly Disagree

Neither Agree nor
Disagree

Slightly Agree

Agree

Strongly Agree

During the past week I have
felt…

1

In most ways my life is close to
my ideal

7

6

5

4

3

2

1

2

The conditions of my life are
excellent

7

6

5

4

3

2

1

3

I am satisfied with my life

7

6

5

4

3

2

1

4

So far I have gotten the
important things I want in life

7

6

5

4

3

2

1

5

If I could live my life over, I
would change almost nothing

7

6

5

4

3

2

1
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APPENDIX N: TREATMENT INTEGRITY TRACKING

3-Digit Code:

Example: 9/27/16
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
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Meditation not
completed

Meditation
completed

Date

APPENDIX O: PLANNING SHEET

Sample Planning Sheet
How will I access the
meditation file?
What time will I
meditate?
How will I remind myself
it’s time to meditate?
Where will I meditate?

Return date/time/room: Oct. 5th at 9am in Audubon 205 3-digit code: 123
Explanation
Downloaded to my google drive so I can access it from my computer or phone
It’s also in an open tab on the internet app on my phone
8 am
I set an alarm to go off on my phone daily at 8am called “time to meditate”
In my bedroom, sitting in my desk chair

How often will I
meditate?
Where will I keep my
calendar log so I see it
daily?
How will I remember
when to come back for
session 2?
How will I remember to
bring my log back for
session 2?
How will I remember the
3-digit code I need to
write on my forms?
What may make it
difficulty for me to
meditate some days?

Once per day for two weeks

What could I do to ensure
I can still find a time to
meditate even when it’s
difficult to?

I set my reminder alarm for 8am on weekdays but I set a reminder alarm for 10am on weekends.
If I sleep in accidentally I’ll meditate when I get home from school. I usually get a snack first thing when I get
home so seeing on the calendar log on the refrigerator that I didn’t meditate yet that day will remind me to do it.

Why will I meditate?

I want to get credit for the research learning requirement!
I also think meditation is kind of cool and I always wanted to try it.

Planning Sheet

On the refrigerator
I wrote it in my calendar and also added it as an event on my phone calendar with a reminder.
I wrote a reminder in my planner for the day before, and I also put it in as a reminder in my phone for the evening
before
I put it in a note in my phone called “Code”.
I also texted it to myself
I like to sleep in on the weekends so 8am is kind of early.
If I accidentally sleep in I won’t be able to meditate at 8am before class.

Return date/time/room: ___________________________________________ 3-digit code: _______________
Explanation

How will I access the
meditation file?
What time will I
meditate?
How will I remind myself
it’s time to meditate?
Where will I meditate?
Where will I keep my log
so I see it daily?
How will I remember
when to come back for
session 2?
How will I remember to
bring my log back for
session 2?
How will I remember the
3-digit code I need to
write on my forms?
What may make it
difficulty for me to
meditate some days?
What could I do to ensure
I can still find a time to
meditate even when it’s
difficult to?
Why will I meditate?
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APPENDIX P: A-ARP

Session II Only
A-AARP
Strongly
Disagree

Disagree

Disagree
Somewhat
Agree
Somewhat
Agree

Strongly
Agree

1

I did not mind doing the meditation.

6

5

4

3

2

1

2

This meditation was a useful tool for me.

6

5

4

3

2

1

3

It was worth it to do the meditation daily
because of the positive effect the meditation
had on my wellbeing.

6

5

4

3

2

1

4

I would be willing to continue doing this
meditation

6

5

4

3

2

1

5

I cannot think of any bad side effects that
might be caused from doing this meditation

6

5

4

3

2

1

6

I enjoyed doing this meditation

6

5

4

3

2

1

7

The meditation was a good way to decrease
my stress and increase my wellbeing

6

5

4

3

2

1

8

Overall, this meditation was helpful for
decreasing my distress and improving my
wellbeing

6

5

4

3

2

1

Additional comments about the meditation: (Optional)
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APPENDIX Q: MBM CONDITION AUDIO SCRIPT

Mindful Breathing Meditation (MBM) Condition Audio Script
To begin this meditation, sit comfortably in a chair or lie down on a bed. You may
close your eyes or leave them softly open. Take a moment to welcome yourself to this
meditation, this time that’s just for you; free from the distractions of your every day busy
life. So often during the day, we find ourselves thinking about the past, or making plans
or worrying about the future. For the next few minutes, we’ll intentionally focus in on our
moment-to-moment experience in the present, with an openness to whatever it is we
observe in our minds and bodies. To begin, take a moment to let the body settle. When
you feel ready, become aware of the fact that you are breathing. There is no need to
change the breath here in any way, just begin to pay attention to its natural rhythm; that’s
occurring all on its own. Observe your chest rising on the in breath, and falling on the out
breath. Your body is breathing itself, without effort from you. Tune in to where you feel
your breath in your body. Choose a place where you feel your breath most strongly, or
prefer to focus your awareness. This may be the tip of the nose, where the air flows in
and out. It may be the chest, or belly area. Zone in on that spot, and notice what’s
happening there as you breathe, one breath at a time. Breathe in with awareness, breathe
out with awareness. As you do this you may notice that the mind starts to wander. That’s
not a problem. When you find your mind has wandered from the breath (perhaps you’ve
had a thought, or observed a noise in the room), say in your mind or out loud
“wandering”. Then return to the breath as your focus, at the nostrils, at the belly, or
wherever you’ve chosen to focus. You may find you need to do this time and time again.
Our minds are used to wandering. Whenever it happens, gently acknowledge where the
mind went, say “wandering”, and return to the breath. Continue focusing on the breath in
the present moment.
You may also notice your attention being drawn from your breath, to various
body sensations from time to time. Take a moment to tune in to the sensations of the
body. You may notice heat or coolness, aching in your low back, an itch on your nose, or
even neutral sensations. As sensations rise to prominence, pour your full attention on
them. Try to greet these sensations with acceptance, curiosity, and openness. Even if the
sensation is an uncomfortable one. Notice how the sensations rise to prominence and
sometimes fade away on their own. As sensations rise to prominence, gently
acknowledge them by labeling the sensation “wandering”. Bring your attention back to
the breath in the present moment. As your attention is drawn to body sensations, simply
label them and return to the breath.
As we observe our breath, we acknowledge thoughts and body sensations that
arise. Just as the meteorologist reports on the weather objectively, so too do we
objectively note and observe our thoughts and body sensations, regardless of their
content. Often times in daily life when difficulty thoughts or sensations arise, we react to
them, elaborate on them, struggle with them. During this meditation time, when they
arise, greet them with curiosity and openness. Allow them to be there. And once you’ve
acknowledged and labeled them, return to your breath. This may be a new way for you
to react to thoughts. Usually, when we have a thought, we hold its hand and walk around
with it for a while. You can treat thoughts and body sensations like clouds in the sky:
watch them float by, without really engaging with them. Continue to watch the activities
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of the mind without judgment or reaction, while rooted by the breath. This is the end of
the meditation. You may open your eyes slowly, stretch, and resume your day.
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APPENDIX R: LKM CONDITION AUDIO SCRIPT
Loving-Kindness Meditation (LKM) Condition Audio Script
To begin this meditation, sit comfortably in a chair or lie down on a bed. You may
close your eyes or leave them softly open. Take a moment to welcome yourself to this
meditation, this time that’s just for you; free from the distractions of your every day busy
life. We’re going to use thoughts, phrases, and images in our minds eye to cultivate warm
feelings towards ourselves and other people. Check into your body and notice how you
are feeling right now, letting whatever is here be here. Now begin to bring to mind
positive qualities within yourself and within humanity; feelings of gratitude, joy, love,
goodwill, and compassion. Conjure what it’s like to experience these feelings. Use
whatever thoughts or images are helpful in bringing about this feeling. You may think
about a time you felt grateful, or loved; you may also think about a role model or leader,
someone you admire, who embodies these qualities. Check back into your body. See if
you can’t notice a felt sense of how your body has changed as a result of having these
thoughts and feelings. You may notice the hint of a smile, heat in the face, a warmth in
the chest, or a tingling feeling. You may notice a feeling of expansiveness. If you do not
feel anything at this time, that’s ok. Just check into your body from time to time to notice
what’s there. Now let yourself bring to mind someone who makes you feel happy. You
may choose a relative, close friend, a child. Someone who you don’t have a complicated
relationship with. But someone who it’s easy to feel love towards. You may want to
visualize this person in front of you, get a sense of them. Like all people, this person has
a desire to be happy. Take a minute here to wish them well. Visualize saying to them:
May you be happy, may you be peaceful, may you be safe and free from harm.
You can repeat these phrases, or use your own. Say what feels meaningful to you. May
you be healthy and strong. May you experience wellbeing and fulfillment.
Imagine these phrases of well-wishes are radiating from your heart, and touching this
person. Imagine this person receives this gift of goodwill, and then turns around and
sends it back to you. They say to you, may you be happy, may you be healthy and strong,
may you be peaceful, ,ay you be free from stress and anxiety. You can use these words, or
whatever words feel meaningful to you. Let yourself take in these well wishes. Let them
hit you and penetrate into your heart. Now see if you can send this love to yourself, from
yourself. Think of whatever it is you need to feel happy and fulfilled, and wish yourself
those things. May I be kind to myself during times of stress. May I have meaningful work
and a fulfilling career. May I have close and caring friends and family. May I accept
myself just as I am
Treating yourself in this tender way can sometimes be difficult. It may feel
unnatural to us at first to do this, but remember that you are equally worthy of love and
happiness as anyone else in the world. You may want to visualize these well wishes and
positive emotions as sunrays, hitting every part of you, warming you; flowing deep
you’re your skin. You may even imagine yourself as a baby: safe, being rocked and
cradled in the strong caring arms of someone who loves you unconditionally. There is
nothing you did to earn this love, and nothing you can do to take it away. It’s the way a
mother cares for her infant child.
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Now, bring to mind all of the people you are close, or admire most. Including
family and friends, your favorite mentors, the people you look up to. Spread this feeling
of loving kindness to all of them at once, saying: May you be happy, May you be
peaceful, may you be healthy and strong, may you be free from worry, may you have joy,
happiness, and wellbeing. Actually feel them receiving it, benefiting from it. Let this
loving-kindness fill you up, until it overflows, expanding to this circle of friends, and
radiating out of the room, expanding in all directions to reach all people on your campus,
in your city, let it even reach those you have difficulty with, or who have hurt you in the
past. Imagine this cloud of love and goodwill surrounding you and those you’ve had
trouble, healing any difficult relationships.
Let this feeling expand outward to all beings in your state, in your country, in the
world. Finally, may everyone, everywhere be peaceful, and happy, and free from
suffering. May we all experience joy and wellbeing.
This is the end of the meditation. You may open your eyes slowly, stretch, and
resume your day.
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APPENDIX S: COMBINED CONDITION AUDIO SCRIPT
Combined Condition Audio Script
To begin this meditation, sit comfortably in a chair or lie down on a bed. You may
choose to close your eyes or leave them softly open. Take a moment to welcome yourself
to this meditation, this time that’s just for you; free from the distractions of your every
day busy life. For the first few minutes of this meditation we will observe our breath in
the present moment, objectively noting when thoughts or body sensations arise. Then for
the last few minutes, we will intentionally generate positive thoughts and feelings
towards ourselves and others.
To begin, take a moment to let the body settle. When you feel ready, become
aware of the fact that you are breathing. There is no need to change the breath here in any
way, just begin to pay attention to its natural rhythm; it’s occurring all on its own.
Observe your chest rising on the in breath, and falling on the out breath. Your body is
breathing itself, without effort from you. Tune in to where you feel your breath in your
body. Choose a place where you feel your breath most strongly, or prefer to focus your
awareness. This may be the tip of the nose, where the air flows in and out, it may be the
chest, or belly area. Zone in on that spot, and notice what’s happening there as you
breathe, one breath at a time. Breathe in with awareness, breathe out with awareness. As
you do this, you may notice that the mind starts to wander. It may wander to a thought, or
even a body sensation. This is normal, and not a problem. When you find your mind has
wandered from the breath, say in your mind or out loud “wandering”. Then return to the
breath as your focus, wherever it is you chose to focus. You may find you need to do this
time and time again. Our minds are used to wandering. Whenever it happens, gently
acknowledge where the mind went, say “wandering”, and return to the breath. Just as the
meteorologist reports on the weather objectively, so too do we objectively note and
observe our thoughts and body sensations, regardless of their content. Often times in
daily life when difficulty thoughts or sensations arise, we react to them, elaborate on
them, struggle with them. During this time, when they arise, greet them with curiosity
and openness. Allow them to be there. And once you’ve acknowledged and labeled them,
return to your breath.
Now we’re going to transition to something different. Let yourself bring to mind
someone who makes you feel happy. You may choose a Relative, close friend, a child,
but someone who it’s easy to feel love towards. Visualize this person in front of you, get
a sense of them. Like all people, this person has a desire to be happy. Take a minute here
to wish them well. Visualize saying to them: May you be happy , may you be peaceful,
may you be safe and free from harm. You can repeat these phrases, or use your own. Say
what feels meaningful to you. May you be healthy and strong. May you experience
wellbeing and fulfillment. Imagine these phrases of well-wishes are radiating from your
heart, and touching this person. Check back into your body. See if you can’t notice a felt
sense of how your body has changes as a result of having these thoughts and feelings.
You may notice the hint of a smile, heat in the face, a warmth in the chest, or a tingling
feeling. See if you can use words to expand upon this feeling.
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Imagine this person receives this gift of goodwill, and then turns around and sends it
back to you, now. They say to you May you be happy, may you be healthy and strong,
may you be peaceful, may you be free from stress and anxiety
Let yourself take in these words and well wishes. Let them hit you and penetrate into
your heart. Now wish yourself whatever it is you need to be happy and well: May I be
kind to myself during times of stress, may I have meaningful work and a fulfilling career,
may I have close and caring friends and family, may I accept myself just as I am.
Let these positive feelings fill up your entire body, until they overflow, expanding
and radiating out of the room, expanding in all directions to reach people you know and
don’t know; all people on your campus, in your city, your state, your country, the world.
Finally, may everyone, everywhere be peaceful, and happy, and free from suffering. May
we all experience joy and wellbeing. Hold onto this feeling for the next few moments.
This is the end of the meditation. You may open your eyes slowly, stretch, and resume
your day.
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APPENDIX T: RELAXATION CONDITION AUDIO SCRIPT
Relaxation Condition Audio Script
To begin this meditation, sit comfortably in a chair or lie down on a bed. You may
choose to close your eyes or leave them softly open. Take a moment to welcome yourself
to this meditation, this time that’s just for you; free from the distractions of your every
day busy life. This is your individual time for the day. During this time please ensure no
one is around to distract you. Ensure that your cell phone is on silent, and that you are not
distracted by television or the internet. We don’t often take time for ourselves to just sit,
and rest. We’re often busy with this thing or that thing. But today, right now, for the next
few minutes, we’re going to take some time for ourselves to sit and rest. During this time
you can think, you can clear your mind, you can just enjoy not having anything in
particular to do right now. You may want to take some deep breaths. It’s up to you. This
is your time. You choose the way you want to sit and rest. Let’s continue to do this for
the next few minutes. Remember, there is nothing to do right now, and nowhere to be.
This is your personal time. You can use this time to think, or clear your mind, you can
just enjoy not having anything in particular to do right now. You can take some deep
breaths. The choice is yours. This is the end of the meditation. You may open your eyes
slowly, stretch, and resume your day.
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